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Rr. Hon. Philip £4. Viſc. Royſton, F. R.S. p. 428. 
Let. XVII. An e of the Earthquake in Md 
Tſand of Madeira, Nov. 1, 1755, in a Letter from 
Dr. Tho. Heberden, to his Brother Dr. William 
Heberden, F. R. K. p- 432. 
Let. XVIII. Another Account of the ſame Earth- 
guake at Madeira, in à Letter from Mr. C. Cham- 
bers to his Father, in London. p. 435. 
Let. XIX. An Account of the late Earthquakes of 
Nov. 1, and 9, 1755, as Jelt at Neutchitel in Swil- 


ſcrland. p. 436. 
Extract of Let. XX. An Account of the Earthquake 
felt at Geneva, Nov. 9, 1755. p. 438. 


Ler. XXI. An Account of the Earthquake feb at 
Boſton in New England, Nov. 18, 1755. p. 439. 


Let. XXI. An Account of the Earthquake Ne in 


New York, Nov. 18, 1755. p. 443- - 
Let. XXII. An Account of the Earthquake felt in 


Penſylyania, Nov. 18, 1755. p. 444. 
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Fa] 


I. De Preſſionibus Ponderum in Machinis 
1 motis. 
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Read at the Royal So- MK Nimus erat aliquando in le- 
ciety, June 27, 1754 gem reſiſtentiæ, quam | pa- 
48 ; tiuntur corpora in ſuperti- 
cis aquæ mota, inquirendi. Suaſit - cura, quam 
dudum mihi impoſuit officii ratio, ſcientiarum nava- 
lium, quarum plerzque vel ipſi reſiſtentiæ theorie 
innituntur, vel ita ſunt cum eadem connexæ, ut re- 
ſiſtentiam ipſam fupponant 
calculo interdum inſuperabili fidere nolui, experi- 
menta licet plurima pro omni caſu non ſufficere vidi; 
experimenta cum ratiociniis ea propter conjungere 
ſtatui, modumque quæſivi per experimenta in leges 
refiſtentiz inquirend! | 


= 
— 


* mihi cor- 
pus ſpecifice levius aque 
ſtagnanti ad certam immer- 


\ ſum 1 idem 
que filo duas ambiente tro- 


tiæ ita junctum, 


clea 
"WM, 5 
ticaliter deſcendente, motu 


quæſivi ex tempore ſpatio 
et ponderibus datis, reſiſten- 
tiam pro quovis corpore de- 
Non licuit heic, ut mo- 
ris eſt, abſtrahere à fric- 


cognitam, Ratiociniis et 


c ſuo præpondio ver- 
illud horizontali donaretur, 


B tionibus, 


1 


4121 
tionibus, a rigiditate fili, ab inertia materiæ: intro- 
ducenda erant hæc omnia in expreſſione vis accelera- 
tricis, ſi ducta illa in elementum temporis monſtra- 
ret verum celeritatis inerementum. | 

At nemo erat, quantum conſtitit, qui ita dilucida- 
vit theoriam frictionis ex incrementò preſſionis in 
machinis motis oriundæ, ut nexus cum primis me- 
chanicæ principiis dilucide pateret; quod me invita- 
vit ad indagandam ſolutionem, quam non ut omni 
numero perfectam, ſed potius ab eruditis et meliora 
edoctis corrigendam et ulterius perficiendam, Illu- 
ſtriſſimæ Societati proponam. | 
Repræſentat adjecta figura axem in peritrochio.. 
Sit potentia movens A. diſtantia ipſius a centro mo- 
tus a. Sit quaque pondus B, ejuſque a centro diſtantia 
5. Sit radius axis, in quem frictio cadit = c. Pon- 
dus machine = M diſtantia _ virium a centro 

vitatis = d. Quzritur jam o in axem, cum 
—— feeders A nah rad oy _— | 

Si jam preſſio oriunda ex deſcendente potentia A, 
ſet illa qua filum tenditur ad latus «, appelletur 7, 
crit ob actionis et reactionis æqualitatem preſſio ſeu 


tenſio ad alterum latus 8 7 unde integra preſſio, 
excluſo pondere machinæ funiſque, = 7 = 
(1 + 7) 7. Sit jam conſtans ratio preſſionis ad 


frictionem ut 1: H; erit friftio = (: + 7 T je; et 


momentum hvjus frictionis = C = 5 C T A: mo- 
mentum vero friftionis ex pondere machine = 
Men; quod priori momento adjectum dat 
(( I + 3) 1 ＋ M) cn]; unde momentum potentiæ 

- I moventis 


3 

 moventis = A @— Bb— (0 +2) » + 24) C n. 
Cum vero momentum inertiæ fit A a* + B Þ + M4, 
erit vis acceleratrix = =Aa—Bb—((1 ＋ 7 1 1 ＋ e 


Ha + BÞ + M# 
et pro acceleratione puncti a, ſeu potentiæ mo- 
ventis A, habetur per principia mechanicæ: 


4 —Bob—((1+7) -L Mee, 47 
FIFTH 
d c; ubi dit ſignificat elementum temporis; d c vero 


nnn velocitatis. Si autem A libere cecidiſ- 
ſet, fuiſſet — 24 t= dt. Cum autem incrementa 


vel 8 velocitatum eadem temporis parti- 


cula in eodem corpore genita ſint ut vires generantes 
licebit inferre ut de: df — de = A: ad vim 


generantem decrementum celeritatis d # — d c, quz 

eadem vis eſt, quæ lapſum corporis retardat, filum 

tendit, et ad latus « premit; unde fubſtitutis va- 
loribus habetur analogia ſequens 

I; 1 — Aa —Bob((1 +5)r + M)acu=4: F 

Ae + BÞ + M 

ideoque mT = | 
ABÞ+ AM#+ABab+((1+ YU A= 


Ges AG + BE + E 
qua æquatione invenitur x = ; 


BTA 7 8 
da*+BÞE+MS&—(: * 


B 2 


CX 


[4] 
MILE 


et i FAB AMS; +4 Bu + Au 
ee 1) At 

et preſſio integra = + + 

4 BG+W + AM + neg) (144) 


A” + BE + Mb — +3} ack 


Si jam frictionem et pondus machinz excludere pla- 
cuerit, habetur preſſio integra = A B (a + bY: et. 


A ＋ 


ut in wok end, r 4 = 6, crit preſſio i in- 
tegra=z AB (0 +a) = 4 
(ATH ATB . 


Chriſtianus Hee, 


Profs «for Matheſ. et Ply. Experim. in Statu Navali Haf- 


Societatum Scent. * * 
9 — limenfis 


Il. An Inveſtigation of a General Rule for 
the Reſolution of 1ſoperi 


imetrical Problems 
of all Orders. By Mr. Thomas Simpfon, 


F. R. F. 
HE different ſpecies of problems 


Read Jan. 9, 
17555 | comprehended under the name of 
Iſoperimetrical ones, are of much extent 


than the name imports; ſince, not only the deter- 
mination of the greateſt areas and ſolids, under 


equal 


| „ 
equal perimeters or bounds (whence the name is de- 
rived), but whatever relates to the Maxima and Mi- 
nima of quantities depending on a line, ſpace, or 
body, whereof the figure is unknown, is, by ma- 
thematicians, included under that denornination. 
But notwithſtanding the uſefulneſs and great ex- 
tent of this ſubject, nothing (that I know of) had 
been done thereon farther than the reſolution of cer- 
tain particular caſes (ſuch as finding the line of the 
ſwifteſt deſcent, and the ſolid of the leaſt refiſtance), 
till the celebrated mathematician M Laurin, in his 


e principal 
may be re- 


The paper I have now the hondur tb lay before 
the Society Tofitains farther improvements on this 
ſubject: as it'is by far more general tha any thing 
yet offered, and is drawn up with a view to obviate 
the difficulties attending the reſolution of a very in- 
tricate kind of probleme, und thereby to open an 
eaſy way to ſome very intereſting inquiries in natu- 
ral philofophy, I cannot doubt of its meeting with. a 
favourable reception. F an 


| Zang T. 


Fig. 1. At any given pains. Þ, G, LE, in a right- 
line A L, ſuppoſe petpendiculars to be erected ; 
and from any other given points c, /, h, &, at equal 
diſtances (c D, 7G, bT, AL,) from the or 
perpendiculars, ctively, conceive right- lines 
c d, Fg, bi, kl, * — * to * ſome- 
where in the ſaid perpendiculars; let Q, 1 S, 7, 
N enote 


1 


Put D'd= a, 
let the fluxion of 


noted by q , that 
(by the nature of the propoſition) the fluxion of 


161 

denote any quantities expreſſed in terms of AC, 
c D and D, (independent of Cc), and &. N, 
F. 7, as many other quantities affected in the 
fame manner with A F, FG, and Gg; and 


very 
let L., R., &, T', and Q, R”, " w%. ae be quan- 
tities, 
of AH. 5 T. T:,and AK, KL, LV, reſpectively: 
tis propoſed to find an equation expre 
relation of the indeterminate per 


ſtill, expreſſed in the ſame manner, in terms 


fling 
pendiculars D'q, 
Gg, Ti, LI, fo that the quantity A- ＋ 2 
may be a Maximum or Minimum, at the ſame 
time that the values of the other quantities R 
RTR TR“, S+8+8&+8", and T+T+ 
* ＋ 7“, are given, or continue invariable, 


6g =, T.. L1=s:; and 


(ſup "Tackable) be de- 
CEN onde ec. then, fince 


2 


(21 


EFF LT, as well as thoſe of R+R'+ 
R“, $S+S8' +8" +85", Ge. mult be equal to 
othing, we therefore 

1 e 
— EEE y +7 K 2 o 


4 IG ＋ err 
4 TSL. = o 
In order, now, to exterminate the ffuxions d, 8, 
, &, let theſe equations be reſpectively multiplied 
by 1, e, f, g, (yet unknown), and let all the products 


thence ＋ T be added together, whence will be had 
LEE er +f. 


txa +7 +ert+ LI x * 8 

. b. e iy 1 gi'xy +9 Ter Ty g- 
„ = 0. 
Make, now, q + a T= +g!'=0- 

q Ter TI TL = O 

Fu La er = +6" + g 1 0 
From whence (there being as many equations as 
_ tities, e, J, g, to be determined), the values of 
eſe quantities will be always given in terms of 9 
oY f 2 that is, e, /, g, will 1 be re . 
by quantities depending on 9, 7, J, &c. ( on AF, 
G g, Sc.) excluſive of 9, r, 5, t, (or of AC and 


Da), which have nothing to do i in theſe laſt equa- 
tions. 


But, beceaſs all the terms of the equation 

7 Ter FfsFgtxat+7 TTT. 
Sc. o, after the firſt (q Ter T t xa) do 
vaniſh (by their coefficients being made equal to no- 
thinz), it is evident that 1er +f5s + gt muſt 
alſo be =o: which is an equation expreſſing the 
gencral relation of A C, c D, and D'd, with regard 


tO 


(8] 

to the other propoſed q uantities AF, 7G, Gg, &c. 
whereon the — — e, V g. depend: pd. this 
relation will, evidently, continue the fame, at what- 
ever diſtances from the line A L., the points c, , b, E, 
are taken, as theſe diſtances have no to do in 
the conſideration, all the propoſed quantities (as well 


the \ 8s Ti, Ge) being hs hypotheſis expreſſed 
in —_— intirely independent — N 


Lemma II. 


Fig. 2. Upon a given right-line B L, ſuppoſe per- 
3 >} Cc, Da, &c. to - at 
equal diſtances; and upon the ſame line BL, as 
a baſe, ſuppoſe a polygon Bc defgbi 27 to 
be conſtituted, having its angular points 6, c, d, &c. 
poſited in the ſaid perpendiculars; let y denote the 
_— of any of theſe perpendiculars (Cc, Dd, 
Sc.) from any given point A, in L produced; 
| and: ſuppoſing 5C', c D, dE, &c. to be drawn, 
parallel to A let the baſe of any of the little 
triangles 30 cD'd, Cc. be re by 5, 
and the perpendicular correſponding by æ ( 4 
ing given, or the ſame, in every triangle, and & 
indeterminate): then, ſuppoſing . R, S, T, to 
denote any quantities expreſſed in terms of 5, y, 
2 x, it is propoſed to find an equation exhibit- 
ng the general relation of the quantities y, y, and 
VE ſo that the ſum of all the y &'s (reſulting from 
the ſeveral triangles) may be a 1 or Mini- 
mum, at the ſame time that the ſums of all the 


Rs, y S's, &c. are given quantities. 


Becauſe 


| 
| 
: 
| 
| 
4 
; 
; 


| 
| 
| 
| 
. 
| 
| 
F 
| 


- 
eee oe Cathal 
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Becauſe the values of the quantities j Q, j R, 38, 
T, depending on the different triangles 5 Cc, c Da, 
Sc. are ſuppoſed to be no- ways affected by the di- 
ſtances (Bb, Cc, Sc.) of the baſes of thoſe triangles, 
from the baſe B L of the polygon, it is evident, that 
thoſe values may be changed, by altering the ſpecies 
of one, or more, of the ſaid triangles at pleaſure, 
without any- ways affecting the values depending on 
the other triangles : for another polygon LB 1 2345, 
Sc. may be ſo deſcribed as to have all its ſides, re- 
ſpectively, parallel to thoſe of the former, except- 
ing only thoſe (23, 56, 78, 910) you would have 
to be different: ſo that the whole variation in the 

Vol. 49. C ſeveral 


1 10 3 | 

ſeveral ſums (whether of the y Qs, y R's, or y S's, 
Sc.) will depend intirely upon the difference of the 
particular triangles 2 2 3, cD'd; 5t6, 70g, Ge. 
aſſigned. 

Since, therefore, the values of the 12s, Rs, 38s, 
Sc. may be varied, at pleaſure, by altering the c pe- 
cies of any number of correſponding triangles (2 9 3, 
c Dad; 56, eg; 2 08, 57Ti; 9 10, KL), 
while the other 5 ples, and the values depending 
on them, remain th e ſame, it is manifeſt, that, when 
the ſum of the 3 Deen anſwering to all the triangles, 
is a Maximum or inimum, thi ſum of any num- 
ber of them, taken at pleaſure (other things re- 
maining the fame), will likewiſe be a Maximum or 
Minimum ; and, conſequently, that the ſum of as 
many Qs will, at the ſame time, be a Maximum or 
Minimum, becauſe y is every-where the ſame, or a 


conftant quantity. 
Hence, if the cnnkiiutticn of the preceding Lem- 


ma be retained (ſuppoſing all the Q's, R's, S's, 
Sc. to be here expreſſed as before, in terms of 
AC, D, and Dad, Sc.) it is plain that the 
ſum of all the — (or of the y Qs), depending 
on the ſaid partic triangles ( and conſequently of 
all the JJ in general), will bo a Maximum or Mi- 
nimum, when the general relation of 5, 5, X, , (or of 
AC, cD', Dad,) is expreſſed by the fame equation 
gber+fr+gt= o, there determined: in which 
4, 7, 5 t, repreſent the fluxions of Q, R, 8, T, di- 
vided by that of x ( = D d), and wherein the 
coefficients e, f, g, will be conſtant quantities; be- 
cauſe it is proved that their values depend intirely on 


the triangles / G g, Ti, &L'], which remain the 
_ ſame, 


taken at what diſtince 
A; that is, let y 


L 21. 

ſame, let the Apen (or ordinate) Ce be 

ot yo will from the given point 
for which y Il of the 

Uiſtances AB, Ac, AD, Sc. 5 VEL 


175 Corollary. 
If the ſides of the polygon 5c defgh, Ge. be 


diminiſhed, and their number increaſed in infinitum, 


the ſum of all the j Ns will (it is well known) be 
expreſſed by the "fluent of J V the ſum of all the 


5 Rs, by the fluent of y R, Gr. whence it follows, 
that, to have the "ag of L (anſwering to a given 


8 of y) a Maximum, or Minimum, and the 


fluents of »y R, 58, Sc. at the ſame time, given 


quantities, the relation of J, 5, and, x, muſt be de- 


fined by the equation Ie above 
exhibited; 9, 7, 5, Cc. being the reſpective fluxions 


of. Q, R, 85 Sc. divided by that of * (or &); this 


quantity &, or &, (in finding the ſaid fluxions) being, 


5 alone, ndnd as variable. Hence. we have the 


following 


GENERAL RULE. ) 

For the reſolution of Iſoperimetrical Problems,” of 
all orders, take the fluxions of all the given ex- 
preſſions (as well that reſpecting the Maximum, 
or Minimum, as of the others whoſe fluents are 
to be given quantities), making that quantity (x) 
alone variable, whoſe fluent (x) enters not into 
the ſaid expreſſions ; and, having divided every- 
where by the ſecond fluxion (, let the quanti- 
ties hence ariſing, joined to general coefficients, 


CG 3 7 yo 


1, e, f, g, &c. (whoſe values will depend on the 
mag * and may be either poſitive or ne- 
gative), be united into one ſum, and the whole 
be made equal to nothing; from which equation 
the true relation of & and y, and of x and y, will 
be given, let the number of reſtrictions be what 


it will. 


For an example of the general Rule here laid 
down, let the fluxions given be FED and x; the 


| fluent of the former, correſponding to any given va- 
lue of y, being to be a Minimum, and that of the 
latter, at the ſame time, equal to a given quantity. 
Here, taking the fluxions of both expreſſions (making 
s alone, variable), and dividing by &, the quantities 
reſulting will be > and 13 ſo that, in this caſe, 
we hav I37*% 41, and therefore a au- 


2 5 
(ſuppoſing a = — ge). From whence, by taking 
the fluents, x 24 y*, or x*= 449, an equation 
anſwering to the common parabola. 

If the abſciſſe of a curve be denoted by x, and the 
ordinate by y, it is known; that the ſeveral fluxions 


of the abſciſſe, curve-line, area, ſuperficies of the 
generated ſolid, and of the folid itſelf, will be repre- 


0 | | ſented by 4 VN 3% 2pyViarÞ 35, 
1 0 and p) & reſpectively: if, therefore, the fluxions of 
. theſe different expreſſions be taken as before (making 


W alone, 


* 
— 1 
4 2 — > 
1 4 
. — * * * 1 4 
* Poa ” - — 
- " - 4 N o 
—— — — — — 
- — -— —-p_ x - - : 
. 
_— — — — _ 
* 3 po 
— - 
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5 alone, variable), we. ſhall get 1+ I =7 | 


qo for determining the relation of x and y, 
w 


en any one of the ſaid five quantities (viz. abſciffe, 
curve- line, area, ſuperficies, or ſolid) is a Maxi- 
mum or Minimum, and all, or any number of the 
others, at the ſame time, equal to given quantities; 
wherein the coefficients e, f, g, and h, may be either 
poſitive or negative, or nothing, as the caſe propoſed 
may require. Thus, for example, if the length of 
the curve, only, be given, and the area correſpond- 
ing is required to be a n our equation will 


. e x 
then become = O, or a x* = 5* x 


7 * 
( ATT! whence X = 


”- 7 
— 


or 24x —4 , anſwering to a circle; which 
figure, therefore, of all others, contains the greateſt 
area, under equal bounds. 

If together with the ordinate (which, here, is always 
ſuppoſed given) the abſciſſa, at the end of the fluent, 
be given likewiſe, and the ſuperficies generated by 
the revolution of the curve about its axis be a Mi- 
nimum; then, from the fame equation, we have 


1+ 1 28 20 


VXA＋ 3. 


——, and confequently x = @ — Vaa—yz, 


* 18 


_ CC” — ————— —  —_—  ————_—_—_—_z _____cvcvcv_ Ss _ — 


[ 14 ] 


Wa” a y 
* is found 2 and, from thence, * = 


— A com... ** 


| Vyy —aa 
a x hyp. log. . 


4 


ing impoſſible when y is leſs than @, ſhews that the 
curve (which is here the Catanaria) cannot poſſibly 
meet the axis about which the ſolid is generated; 
and, conſequently, that the caſe will not admit of any 
Mi "Minimum, unleſs the firſt, or leaſt given value of 
1 | | * exceeds a certain aſſignable magnitude. 
"| [ | When any, or all of the above-ſpecified quantities 
| 
| 
| 


which equation, be- 


are given, and the contempory fluent of ſome other 


” Mm 1— 22 


0 erpreffion, as Fai jxyx j is required to be a 
All : Maximum, or Minimum; the equation (by taking 
| the fluxion of his laſt expreſſion, and joining it. to 


—— ed 2 


9118 

j B14 

| 0.18 tn a 1345 * 
5 


17 | e 5 
0 ＋4＋ 2 AS 
TEES Ind 59 5 7 


if | which, when m = . and a 1, will be 1 
16 fining the ſolid of the leaſt reſiſtance; and this, 
100 | when the axis only is ſuppoſed to be given 
(without — | reflxiions) will be expreſſed by 


- 
us. Was £4 25068 E. r 7 
4 a — _— WW e ine 0 5 n 


FEST * — 20 49 55 ＋ 4 = o, or 25 31 4 


Wl d x IzÞ. 4 I, being the caſe, firſt, conſidered by 
Sir Iſaac Newton. If both the length and the 
ſolid content be gun, the equation will be 


. ＋ 4 ＋ o; 2 
eſides 


— - 
Fa — « 
wwe — — 
* 


— » 


a — — 


— 
aw. 
wav. hd. * W 1 


C'S. aunty, * 
2 | 


- = — 
4 —— es — - — 2 — —— 
, * 
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% 
= 
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befides theſe, the pn is given likewiſe, it will 


+ by* =o. 


nothing, will become 


number of reſtrictions. 


[ 15] 


— e 
then be — 2 4% h #* + 5 5] +d+ == 


Thus, in like manner, . by aſſuming m = — £2, and 
1 X 


Xx Þ 7 5 +4 TV T7337 
Haas: for the general equa- 


tion of the od of the ſwifteſt deſcent : which, 
when e f, g, and b, are, all of them taken equal to 


1 


1 


7 75 + 4d; which is the 


caſe, confidered by ſo many Others, anſwering to the 
cycloid. When the length of the arch deſcribed in 
the whole deſcent (as well as the values of x and y) 


x xx + 55. And thus may the relation of x and y 
be determined, in other caſes, and that under any 


2 * 
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HI. Part of a Letter from John Huxham, 
M. D. F. R. I. 20 W. Watſon, F. R. S. 
in relation to the Effefis of Lightni ng at 
Plymouth. 
Read Jan. 9, CNVUnday, December 15, 1754, twenty- 
N AP five minutes after one P. M. a vaſt 
body of lightning fell on the great hulk at Plymouth- 
dock, which ſerves to hoiſt in and fix the maſts of 


the men of war. You may have ſome idea of it by 


this ſcheme, which was ſent me by the lieutenant 
of the Peregrine, which lay cloſe by the hulk, who 
ſaw it. It burſt out about a mile or two to the weſt- 
ward of the hulk, and ruſhed with incredible velo- 


city towards it. The piece of the Derrick cut out 


was at leaſt eighteen inches diameter, and about 
fifteen or ſixteen feet long : this particular piece was 
in three or four places begirt with iron hoops about 
two inches broad, and half an inch thick, which were 
completely cut in two by the lightning, as if done by 
the niceſt hand and inſtrument. Two days after the 
accident I went on board myſelf, and examined the 
matter, and have added what I further obſerved. 
The lightning was immediately ſucceeded by a 
dreadful peal of thunder, and that forthwith by the 


moſt violent ſhower of hail I ever ſaw in England, 


which fell only in and about this town, for a mile or 
two: there was very little of it at the dock, though 
only two miles diſtant. The hail- ſtones were as big 
as ſmall nutmegs, much of the ſhape of ſome ſort 


of beads cut into ſquares, a kind of a dodecahedra, 


e pellucid as the cleareſt ice, with only a white 
peck in the middle, about the bigneſs of a pea. 
But that, for which I chiefly mention the whole, is, 
that 


[ 17 ] | 
that they were all very nearly of the ſame bigneſs and 
figure. I examined thouſands of them, as well as 
many other perſons, who all found this ſimilarity in 
ſize and form: they meaſured, immediately after they 
fell, near two inches round. I think this great uni- 
formity in the ſhape of the hail muſt be owing to 
ſome faline principle, that determined the configura- 
tion. The uniform ſtellate form of ſnow is very re- 
markable, and ſeems owing to. the nitro-aerious ſalt. 
Every one knows ſalts ſhoot into particular forms: 
and when the falts are compounded, the figure par- 
ticipates of both, as is ſeen in what is called the qua- 
drangular nitre. 


— — 
Head of the Hulk, 
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13261 
December 15, half paſt r, P. M. wind 8. . 
A to B, Cut all away by lightning. 
C, The maſt ſprung by ditto, into the heart, | 
D, The laſhing, forced by the thock off the Derrick 's 
end, tho' the laſhing round the maſt was found and 


1 faſt. 
11 E, The Derrick, (or Direct) out of which a piece 
| | from A to B was cut off by the lightning : round 
|| this piece were three or four iron hoops, as de- 
I ſcribed, which were cut aſunder. The Derrick 
| was at leaſt eighteen inches diameter. 
if | F, The chain-pump, ſplit quite thro' by the lightning; 
1 
14 
14 I do not know what 
Wl! | the gentleman means by 
| 1 1 X this. The wind was W. 
ſi | S. W. the lightning eame 
109 from due welt, 
1004 = * 4 — Coe of os arid Boe: 
7811088 By Mr. Edward Spry, Surgeon, at Ply- 
FI: 45 4 in Devonſhire. 
4 f Wy June 1751. 
| * Read Jan. 9. ARY the wife of Thomas Smal- 
hi "T9" dridge, a mariner of Plymouth, 
fi N complained to me of a violent pain in her left eye, 
$1.6] and ſometimes of acute pains in the temple of 
1 the ſame ſide, with ſome defect in her ſight. She alſo 
Rl imagined that her eye was bigger than ordinary; but, 
104 upon inſpection, it appeared no bigger than the other. 
ML The 
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The Cornea however became leſs tranſparent, and 
the pupil greatly dilated: but though the pain of 
her eye was ſo great, yet the blood-veſſels of the 
conjunctive were no way enlarged, nor in the leaſt 
redder than that and the ſclerotic were before; and, 
from its whiteneſs, it appeared no more morbid than 
the other, 
As to the cure: After having bled her plentifully 
in the arm, I applied a bliſtering-plaiſter to her 
neck, and a gentle repellent collyrium to waſh her 
eye often; purging her every third or fourth day, as 
her ſtrength permitted, with a bolus of about eight 
grains of calomel, given night and morning, with a 
ſolutive draught, purſuing this method for a month 
or ſix weeks; in which time ſhe was bled three 
times more; and cautiouſly obſerved my directions 
in her diet. Tp 
But as this method proved of no effect, ſhe con- 
ſulted Doctor Martyne, an eminent phyſician of this 
town, who gave all the aſſiſtance he could, but with 
as little ſucceſs, her pain increaſing rather than di- 
miniſhing ; and as the pupil was now enlarged, and 
the cornea became more opake, with great inflam- 
mation of the conjunctive and ſelerotica, and an 
apparent prominence of the whole eye, when every 
thing hitherto failed, I tried two or three draſtic 
purges; but theſe diſagreeing very much, I was 
forced to return to my former method. . I then cut 
a ſeton in her neck, which run very much; but all 
to no purpoſe, and ſhe became ſtill more miſerable. 
The conjunctive became greatly inflamed, with an 
everſion of the upper lid, attended with great pain. 
I often made incifions with my lancet upon this coat, 
which bled plentifully, and gave her caſe for a day 
D 2 or 
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20 
or two, and even took eight ounces of blood from 
the temporal artery. But the eye being greatly en- 
larged, and of ſo terrible an appearance, after all 
our endeavours for eight or ten months, I judged her 
diſeaſe to be a Carcinoma, and therefore propoſed 
cutting out the whole eye as the only remedy. 
Several ſkilful ſurgeons were conſulted, and it 
was agreed to defer the operation, and truſt to na- 
ture; though ſhe was in that miſerable condition; 
but at length her eye becoming much greater, and 
her pain being increaſed, I reſolved upon the opera- 
tion, leſt the bones of the orbit * become ca- 


rious. 


Thus, having called! in that eminent and a 
phyfician Doctor Huxham, with ſome of the moſt 
ſkilful ſurgeons of this place, I performed the ope- 
ration in the following manner; v:z. The tumor was 
fo very large, and the upper lid ſo diſtended, that I 
was obliged firſt to divide the orbicular muſele at 
the inner Canthus; and there began my inciſion 
round the upper part of the tumor, for the more 
convenient uſe of my knife. I had not cut deep 


when a great quantity of pus, like lymph, flow'd out 


upon me, with great force, like a fountain, and the 
tumor ſubſided a good deal : but purſuing the ope- 
ration, I found a large ciſt, which filled the whole 
orbit behind the eye; and fo part of the ciſt was left 
to ſlough off with the dreſſings. The whole eye 
being cut out, I filled the wound with lint, Ic. and 
in three days I removed the dreſſings, together with 
a great quantity of ſanies, which were daily renew d, 

and the part of the ciſt, which was left behind, 
* d * the ſecond day. The cure went on with 


ſucceſs, 
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ſucceſs, and, in a month from the operation, was 
completed; and ſhe remains free from pain from 
that time to this. 


P. S. I muſt mention what ſeemed remarkable 
upon the caſe: when the woman was put to bed, we 
came to obſerve the ſtate of the eye, which appear d 
a little bigger than the other; and having cut through 


it, we found the humours very much confuſed: the 


aqueous humour was not ſo clear as uſual, the 


cryſtalline leſs folid and tranſparent, and the vitreous 
almoſt reduced to a liquid ſtate. The ciſt was very 


ſtrong and elaſtic, and had a cavity large enough to 
contain a large hen's egg. Hes 
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V. A Supp 


lement to the Account of a diſtem- 
pered Shin, publiſhed in the 424th Num- 
ber of the Philoſophical Tranſactions. By 
Mr. Henry Baker, F. R. . 


Read Jan. 23, TN the year 1731, a lad, fourteen years 


"735" of age, was brought by his father 
from Euſton-Hall, in Suffolk, and ſhewn to the 


Royal Society, on account of his having a cuticular 


diſorder, of a different kind from any mentioned in 


the hiſtories of diſeaſes. 

The extraordinary cafe of this boy was drawn up 
by Mr. John Machin, at that time one of the Secre- 
taries of the Royal Society, and was publiſhed in 
the Philoſophical Tranſactions, NY 424. : 
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mentioned is 
don, by the name of the Porcupine-man, with a 
boy in the like condition, both which I faw, and 
examined; ſome farther knowledge of him may not, 
I hope, be thought undeſerving the attention of this 

Royal Society. 
His name js Edward Lambert. He is now forty - 
years of age ; a good-looking, well-ſhaped man, of a 
florid countenance; and, when his body and hands 
are covered, ſeems nothing different from other 
people. But except his head and face, the palms of 
his hands, and bottoms of his feet, his ſkin is all 
over covered in the ſame manner as in the year 1731, 
which therefore I ſhall trouble you with no other 
deſcription of, than what you will find in Mr. Ma- 
chin's account above-mentioned ; only begging leave 
to obſerve, that this covering ſeemed to me moſt 
nearly to reſemble an innumerable company of warts, 
of a dark-brown colour, and a cylindric figure, riſing 
to a like height, and growing as cloſe as poſſible to 
one another; but fo {tiff and elaſtic, that, when the 

hand is drawn over them, they make a ruſting noiſe. 
When I ſaw this man, in the month of September 
laſt, they were ſhedding off in ſeveral places, and 
young ones, of a paler brown, ſucceeding in their 
room, which, he told me, happens annually in ſome of 
the autumn or winter months: and then he commonly 
is let blood, to prevent ſome little ſickneſs, which he 

elſe is ſubject to whilſt they are falling off. At other 
times he is incommoded by them no otherwiſe, than 
by the fretting out his linen, which, he ſays, * 
I 0 
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do very quickly : and when they come to their fall 
growth, being then in many places near an inch in 
height, the prefſure of his clothes is troubleſome. 

He has had the ſmall-pox, and been twice ſalivated, 
in hopes of getting rid of this diſagreeable covering; 
during which diſorders the warting came off, and his 
fkin appeared white and ſmooth, like that of other 
people; but, on his recovery, ſoon became as it was 
before. His health at other times has been very 
good during his whole life. 


But the moſt extraordinary circumſtance of this 


man's ſtory, and indeed the only reaſon of my giving 


you this trouble, is, that he has had fix children, all 
with the ſame rugged covering as himſelf : the firſt 
appearance whereof in them, as well as in him, came 
on in about nine weeks after the birth. Only one 
of them is now living, a very pretty boy, eight years 
of age, whom I faw, and examined, with his father, 
and who 1s exactly in the ſame condition, which it 
1s needleſs to repeat. He alſo has had the ſmall- 
pox, and during that time was free from this diſ- 
order. 1 

It appears therefore paſt all doubt, that a race of 
people may be propagated by this man, having ſuch 


rugged coats or coverings as himſelf : and, if this 


ſhould ever happen, and the accidental original be 


forgotten, 'tis not improbable they might be deemed 
a different ſpecies of mankind : a confideration, which 
would almoſt lead one to imagine, that if mankind 
were all produced from one and the ſame ſtock, the 
black ſkins of the negroes, and many other differ- 
ences of the like kind, might poſſibly have been ori- 


ginally owing to ſome ſuch accidental cauſe. 1 
r. 
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| Mr. George Edwards, Librarian of the College of 
Phyſicians, having lately drawn, and etched on a 
copper-plate, the hand of this boy, in ſuch manner, 
110 as to ſhew the palm free from theſe excreſcencies, 
164 and its other parts covered with them; and alſo a 
company of the excreſcencies, as they appear where 
| largeſt; a copy of the faid plate, which I was fa- 
| voured with by him, is now preſented with this ac- 


count. 
January 23, 1755. 
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VI. An Extract of the Subſtance of Three 
| 


Letters from Iſaac Jamineau, E/q; his 
| Majeſty's Conſul at Naples, to Sir Francis 
Hoſkins Eyles Stiles, Bart. and F. R. S. 
concerning the late Eruption of Mount 
Veſuvius. 


A larger Extract of 


Fi Es the firſt of theſe letters, which is 
, 


read Jan. 9, 1755+ dated December 7, 1754, Mr. Ja- 
mineau acquaints Sir Francis, that they were then 
| in the third day of an eruption of Veſuvius, which 
f already far exceeded the laſt in 1751, and bids fair 
to equal any of thoſe ſince the burial of Hercula- 
neum. It is ſome time that they have expected the 
preſent, from foregoing circumſtances, ſimilar to, 
though more extraordinary than, thoſe of former 
eruptions. Mr. Jamineau himſelf was witneſs to 
the following ones. In April laſt, the fire ifſued 
from one end of a hillock, in the ſhape of a creſcent, 
within the crater, to which you deſcended from the 
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upper rim of the hill. At that time the deſcent was 
about eighty feet, which Mr. Jamineau meaſured 
himſelf. On his ſecond viſit, in September, the 
creſcent was turned to a cone, but much higher than 
before, being increaſed in proportion to the fire, that 
now diſcharged, by frequent exploſions, thouſands 
of ſtones on fire. On a third viſit, in the middle of 
October, the cone ſeemed lower, which was owing 
to the riſing of the bottom of the cup, whoſe depth 
from eighty feet was decreaſed to fifty. The lava 
was actually runing in many places; and where it 
was not, the fire was univerſally vifible within a foot 
or two of the ſurface. They deſcended to the bot- 
tam, and approached the running lava, whoſe pro- 
greſs was fo flow, that they fat a full quarter of an 
hour within three yards of it, in its courſe, before 
they were obliged to ſhift their places. Such of the 
guides, as had ſhoes on, ran over the very matter as 
it was proceeding, and it was with difficulty, that Mr. 
Jamineau prevented one of thoſe, who had not, from 
doing the ſame thing. This he was induced to do 
from a paſſage of an inſcription at Portici, deſcribe- 
ing the courſe and effects of the lava, &i corripit. 
attum eſt, periiſti. Whence he was apprehenſive of 
the effects of the matter's adhering to this man's feet; 
for he was under no apprehenſion of his ſinking in, 
ſince the upper coat of this ſubſtance was ſo hard, as 
to bear the throwing the largeſt ſtones two of the 

company could lift, with very little impreſſion, at the 
ſame time that the bottom was penetrable, with eaſe, 
to a ſmall ſtick they thruſt into it. The running of 
the lava within the crater increaſed daily, ſo that in 
a month's time the cup was filled within twenty-five 
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feet of the top. On which one Mr. Vernet (on 
whoſe judgment Mr. Jamineau could rely) pro- 
nounced, that there muſt be foon an eruption from 
the ſides, or an overflowing at the top. Accordingly, 
on tuefday the third of December, at night, after a 
little ſhaking, which was not felt above two or three 
miles off, an opening burſt on the caftern fide of the 
mountain; but the matter foon ceaſed running from 
this orifice, and burft out from a much greater one, 
about two hundred yards below it. From this there 
afterwards overflowed no matter; but the lava has 
run from it within, though very near, the ſurface, 
to a thitd furnace, whence the liquid fire now pours 
out. This chanel of fire, after falling from the 
third farnace, with great fury, a few yards, is covered 
by the hard exterior ſurface of the lava, which cools 
and incruſts on its ſurface, as its courſe is on a level 
Or gently declining ground, till it comes within ten 
yards of the top of a ſteep declivity. Here the fire 
collects as in a reſervoir, to ſupply a caſcade, which 
ruſhes down from thence in a channel of more than 
twenty feet wide, and about two hundred yards in 
length, with a fall of at leaft fifty feet, divided upon 
ſuch length. After which the ſtream is leſs rapid, but 
grows wider, and has already forced its courſe for 
four miles from the ſource, where it affords a very 
different ſcene from what it preſented from its firſt 
eruption. For there it runs over a country already 
deſtroyed ; the cafcade looks like melted gold, and 
tears off large bodies of old lava, which float down 
the ftream, till the intenſeneſs of the heat lights 
them from the bottom. But, in the lower country, 
the chanel is divided into leſſer ſtreams, * 
| Wi 
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with leſs rapidity ; whence, notwithſtanding its ſlow- 
neſs, it drives the ſtrongeſt ſtone fences before it, and 
from lighting the trees, . torches, affords a moſt 
extraordinary, though diſmal and pitiful, ſpectacle. 
The ſecond letter is dated December 14, 1754, 
and only gives an account of the continuance of this 
eruption. 
The third letter, which bears date the 17th of the 
ſame December, ſays, that Veſuvius increaſes his 
glory and deſolation; and that the ſtream of fire men- 
tioned in the firſt letter is a mere rivulet, when 
compared to a ſecond, of which Mr. Jamineau pro- 
poſes to give an account in a e Naber. a 


Extract of anther Mr. Jami- 
neau, the Britiſh 22 at Naples, to Sir 
F. H. Eyles Stiles, December 21, 


1754. 


Read Jan. 23, I Should wiſh to 1 — of the 
. 1 main branch of the fiery river, which 

I never ſaw till two days ſinee; but the departure of 
the poſt confines me to ay this only, that the leſſer, 
which I ſaw before, is a ſmall trout-ftream com- 
ared to this, which ſets off in a caſcade of a mile's 
— and, though rather with a leſs declivity, is 
equally rapid, — the greater quantity of matter 
ruſhing down it. The breadth was about ſixty feet 
at the top; but by having melted down an iſland, that 
divided its ſtream about ah hundred yards in E 
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fall, which I will anſwer for its having done now, 
by the progreſs I ſaw made towards it for the hour 
that I ſtaid; I fay, now, the breadth in that place 
muſt be above a hundred yards. 


Extract of a Letter from the fads Gen- 
tleman, to the ſame, dated December 28, 


1754. 


Read Jan. 23, * ſuvius runs but with one, though 
ä that the moſt conſiderable ſtream 
of fire: he has alſo changed his note at top, and is 
now more angry than ever, throwing up ſtones and 
matter 1n greater abundance. 


VII. A A oy the Species if Plant, 
from which the Agaric, uſed as a Styptic, 
is prepared. A * M 7. William Watſon, 


F. R. . 


. 13 Feb. 1. 1755. 

Read Feb. 6, I Lately acquainted the Royal Society, 
* that I had ſome doubts, — from 
the pieces I had ſeen, whether the agaric ſent from 
France, and applied as a ſtyptic after amputations, 
was the fungus in caudicibus naſcens, pedis equini 
figura, of Caſpar Bauhin; or the fungus coriaceus 
quercinus hematodes of Breynius, of which I gave 
a ſhort hiſtory. In order therefore to be confirmed 
in this matter, I wrote to our worthy brother M. 
Clairaut, of Paris, to lay ſome queries, i drew up, 
before M. Bernard de * and M. Morand, both 
members 


( 29 ] 
members of this Society, and excellent judges of this 
ſubject. M. Clairaut, ſince our laſt meeting, has 
been ſo kind as to tranſmit to me their anſwer ; by 
which it does appear, that this is prepared fiom a 
plant, which is called by the botaniſts | 


* Agaricus pedis equini figuri. 1nft. Rei. Herbar. 
* Fungus in caudigibus naſcens, pedis equini figurs. 
C. B. Pin. 

e Fungus durus arborum, five igniarius. Park. Theat. 

% Fungi arborei ad ellychnia. 1. B. 

« Fungi igniarii Cifalpini et Tragi. 

« Boletus acaulis pulvinatus lævis, poris tenuĩſſimis. 
E oof, 3 Linn. Flor. Suec. 

It is the agaric employed for the amadoue; and 
Mr. Broſſart, who firſt brought this preparation into 
practice, conceives, that that, which grows upon old 
oaks, which have been lopped, is the moſt valuable; 
that it ſhould be gathered in Auguſt or September, 
and be kept in a dry room. 

The way of preparing it is to take off with a 
knife the white and hard part, till you find a ſub- 
ſtance ſo ſoft, as to yield under the finger, like ſham- 
my leather. This is to be divided into pieces of 
different ſizes and thickneſs : beat theſe with a ham- 
mer, to give them a ſtill greater degree of ſoftneſs, 
fo that they may be eaſily torn with the finger. 

Mr. Morand thinks, that the agaric, which when 
growing is of a greyiſh colour on the outſide, is bet- 
ter than that which is white. 

| W. Watſon. 


VIII. 


eo 
't 
- 

| 

4 | 
vi ö 
x" 
I 
© 
-%s 


* 
4 
= 
= 
of 
4 
1 
7 
. 3 
4 \ 
z 
" 
' 4 | 
1 WY! ! 
. 1 * 
* 
h 
* 
1 SY" 
, 
| , 
\ * 
i 
} | Y 
= 
ih 
* KEY 
» 
: 0 i 
: v\ 
4 
k 
= ibs 
4 \ 
1. 
i= 
7 
þ : 
» 
: 7 
. 4142 
+ = 
9 7 i 
9 | 
- 
. 5 IX 
1 ' 
11 
5 
1 
# \ 
+Þ \ 
* 13 
U 
ä = 
1 
: 
5 
54 
«/ 
| 
lf 
$ k 
: \ 
nj it 
: \ 
. 
i! 
, v3 } 
= - 
. 
4 j 
| * 
9 
431 
# 
T 
4 
14 
% 
_— {ih 
: 4 
: &A | 
53 
l 
».W 
4 4 
- 1 Tl 
3s : 
i 
\ £33 
4 
14 
Aa! 
- 
' * - 
. 
[ 
. 
1 
" \ 
= o 
q Ul 
- 
A iv 
. 
Sel 
>. 9 
" 
: 
+ * 
1 
4 
” 4 
1 
$ 
. | 
on 
157 
+ * 
7 
1 
11 
K | 0 
þ 
„ 
ne # 
9 
1 . 
a 
. 
"., 
: 


- ” . 
— r 8 ' _ _ n 0 > . , «4 - - 
* —: , ————— lr * * «> — no — 8 
3 _ > * D , LY . | ELSE EF ACE. oe its — 233 12 * — N 
— aw — i — — T! —— 2» -v—— — —— — on - = 4 - = 
- — > - . - . 
—— — . — h 4 \ „ * S N s p 


— 
- W © * xe * - - — 
5 9 — — © - 
= — —— — — — 
LY 6 o 


— — — ww 


— 


— 
* „ 


of 3 _ * * ; . 
= 
— — 13 * - we 2 - = — — 
— 2 ä ————— . a by 
- —_— 
- 


„ 
—ꝛ— p c c —— TIE 


. 
—— 4 


—— — 
- w 
OE — —— — 


B — — —— 


— 


— 2 


—— PPP — 


— 


— 
Ro, — 


I i > 


8 


4 


no ac — — #4. we www. 


30 


VIII. A. Account of a Mountain f Tron 
Ore, at Taberg in Sweden, in a Letter 
zo Mr. Peter Collinſon, F. R. S. By Pe- 
ter Aſcanius, M. D. Tranſlated ew the 
Latin. ? Mr. Emanuel Mendes de Coſta, 


F. R. & 


Dear Sir, 

Read Feb. , I Herewith ſend you a ſhort but accu- 
9 1 rate gn explanation, of the 
drawing I ſhewed you, when I had the pleaſure 
to view your collection of minerals, and we diſ- 
courſed on them. The ſubject is not unworthy your 
curiofity and learning, which I have long le of, 
but which I now have the pleaſure to be acquainted 
with. This ſnort deſcri — I have extracted from 
the journals of my travels; and it may perhaps be 
of utility to ſome future traveller, who may choaſe to 
viſit the place. Permit me to intitule it, 


4 Deſerip tion of the W whi ch is intirely 
compoſed of Iron Ore, at T. * in Sala 


in Sweden. 


The mines of Sweden are juſtly eſteemed ſuperior 


to the mines of moſt other countries; and thoſe of 


iron are the moſt famed. Among the moſt curious 


of the latter is that of Taberg, if, with propriety, it 


can be called a mine. The Swediſh iron is, and has 


always been, carried to moſt parts of Europe, and 
is 


2 


[ 32 ] 
is preferred to all other iron, for many reaſons, as 
daily experience demonſtrates. 

Moft, but not all, iron ores are attracted by the 
loadſtone: the reafon ſeems to be for thoſe, which 
are not attracted, that there are no native particles of , 
iron, or that the ore is not ſufficiently mineraliſed in 
them. The Swediſh ores are almoft generally at- 
tracted by the loadſtone; and from that property, not 
without reaſon; many fkilful mineraliſts account for 
the excellency of the Swediſh iron. This moun- 
tain is ſituated in a ſandy tract of land, of which 
the ſand is extremely fine. Oppoſite to it is a valley, 
through which a ſmall river flows; its perpendicu- 
lar height is above four hundred feet; its circum- 
ference half a Swediſh league, or three Englith miles. 
The whole mountain is one maſs of rich iron ore, 
and even in ſome parts is mixed with particles of 
native tron. Wallerius's Mineralogy Species 2 54, 
Variety 2d. ſynonyms it Ferrum Mineralifatum. S. 
Minera ferri nigricans ſolida, Magneti amica; and 
Linnæus, Syſtema Naturæ, p. 176. No . Ferrum in- 
tractabile cinereo-fuſcum, punctis nitidis; in which 
he contradicts this ore being attracted by the load - 
ſtone, though all the ſpecimens I have tried have 
been always attracted by it. The broken pieces glit- 
ter with ſhining particles, ſometimes placed in % 
ſcaled, and ſometimes in a ſtriated manner. The 
neighbouring ſmall rocks are of a greyith ſtone 
(faxum purum). About two hundred years ago 
(for ſo long have they work'd on this mountain) 
they blew up the maſſes of oe; yet the mountain 
appears very little diminiſhed, except 1n the laves or 
hollow places, which are at the foot of the moun- 


tain, 
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heaping of the ſand at the bottom. They then carry 


L 32) 
tain, oppoſite to the valley. By what has been ſaid, 
it is to be underſtood, that the iron ore does not lie 
in regular ſtrata, as in other places; neither is the ore 
every- where of equal goodneſs. There are many 
perpendicular as alſo horizontal fiſſures all over the 
mountain, which are filled with the ſame ſand, re- 
duced to a kind of fine mud-like and in 
no part whatever 1s it impregnated with the leaſt 
particle of the iron ore of the mountain, but is of 
the ſame purity and nature, as it is found on the ſea- 
beaches, from whence often, by its lightneſs, it is 
carried by the winds, and covers and deſtroys whole 
tracts of land, as it happens in Scania, Seeland, and 
Holland. In the interior fiſſures of the mountain, 
bones of animals, as of ſtags and other kinds, are 
frequently found imbedded in the ſand. No ore is 
found beyond the foot of the mountain, nor on the 
neighbouring plain; ſo that it appears, as if the moun- 
tain had been artificially laid on the ſand, for it has 
no roots, or, like other mountains, its ſubſtance does 
not penetrate the ground. The ore breaks eaſily, 
and what is broke from the fides of the mountain 
readily falls to the foot of it ; while in other mines 
the ore, with great trouble and coſts, is dug from the 
bowels of the earth. The only inconveniency which 
happens here is, that the ſand, which is lodged in 
very quantities in the fiſſures, when the ore is blown 
up, falls with it to the foot of the mountain, and 
buries or covers it, which they are forced dig away 
again : on which account they always blow up the 
ore from the bottom of the mountain upwards, for 
the greater eaſe of the miners, and to hinder the 


the 
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the ore to the neighbouring furnaces, where being 
roaſted, 'and broken ſmall, mix it with lime- 
ſtone and powder'd coal, and ſmelt it into iron. 
Theſe particulars, attentively conſidered, make this 
maſs or mountain of iron ore, not only a very curious 
production of nature among the Swediſh natural 
rarities, but perhaps among thoſe of the globe. The 
generation and fite of this mountain are extremely 
difficult to explain: the moſt probable ſyſtem ſeems 
to have recourſe to an inundation ; but as the moun- 
tain is ſituated in a high and mountainous tract, and 
is near forty Swediſh leagues diſtant from the ſea, no 
other inundation but the univerſal deluge can be 
brought to account for it. Perhaps it might be con- 
jectured, that, by the violent and rapid motion of 
waters, this mountain, which before was intirely bu- 
ried in the ſands, was uncovered and left bare. This 
would indeed” be probable, if the whole country 
about it had been plain; but on the contrary it is a 
very rugged tract, nor are there in the adjacent parts 
the leaſt veſtiges of the ſand being carried or diſſi- 
pated elſewhere. It therefore to me ſeems more 
reaſonable to attribute its origin or formation to 
ſubterranean cauſes, which by violent ſhocks chang- 
ed the whole face of that region, and left the moun- 
tain thus elevated and bare; becauſe we have no ex- 
amples, to lead us to think (if we draw a conclufion 
from fimilar caſes) that this mountain became thus 
: mineralized in every part of it, when bare or expoſed, 
as we now find it. This cons i is certain, that it was 
once quite buried in the ſands: the other particu- 
lars we.remain ignorant of. This is more probable, 
as it appears more conformable to reaſon than other 
Vol. 49. F luxuriant 
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luxuriant imaginary ſyſtems, which ratlier force than 
elucidate, and very little agree with the laws of na- 
ture. Who hitherto has ever rightly explained the 
origin of mountains? We perhaps know ſome par- 
ticular cauſes, but how can we draw from them ge- 
neral concluſions? The bones of animals, which are 
found in the interior fiſſures of the mountain, demon- 
ſtrate it to be formed by a ruinous cauſe. This 
ſuffices not to explain, but only to illuſtrate, the ſub- 
ject. In the annexed Plate I. A is mountain 
Taberg. B, B, B, the heaps of broken ore. C, C, C, 
the ſand brought forth from the fiſſures. D, D, the 
neighbouring ſtony rock; and E, the miners houſes. 


I am 
a SIR, &c, 


Peter Aſcanius. 


IX. An Account of an extraordinary Caſe 


of a Child. By Mr. Richard Guy, Sur- 
geon. : 
Read _ 13. Child near ſeven years of age, the 


daughter of an eminent tradeſman 
in Biſhopſgate - ſtreet, having languiſhed, for near 
twelve months paſt, of a ſuppoſed dropſy, and un- 
dergone the moſt ſkilful treatment of ſeveral eminent 
phyficians unſucceſsfully, died in an emaciated ſtate. 

By defire of the parent, I opened the body, ex- 
pecting to find water, but, to my great ſurprize, 
there appeared as follows: A large round ſolid ſub- 
ſtance, ſhaped in the form of an egg, weighing 
fourteen 
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fourteen pounds two ounces and an half, of the adi- 


poſe cellular confiſtence ; ſome parts of it being 
more brawny than others. On dividing it through 
the center, were found ſeveral little ciſts, containin 
a meliceratous fluid ; the whole ſeemed invelop'd in 
a membrane, which I apprehend” to be the omen- 
tum, but the extenſion, from fo large a body con- 
tained in it, had made it almoſt looſe its reticular 
aÞ pearance. It was ſurrounded with many ſmall 

-veſſels, but ho conſiderable ones. It adhered 
to the peritoneum, the back-bone, and almoſt all 
the internal cavity of the abdomen, reſting the large 
end in the pelvis, and thereby greatly compreſſing 
the bladder and ureters. The inteſtines were all 
crouded together on the right fide, in as ſmall a 
compaſs as could poſſibly contain them. The in- 
teſtine colon paſſed round the lower part, in the 
form of an 8, which adhered likewiſe : it alſo in- 
velop'd the right kidney, which appeared ſomething 
bigger than the other ; and, upon dividing it, I found 
ſmall ſtones, not exceeding the ſize of a large pin's 
head. The other kidney did not adhere to this ſub- 
ſtance. The ſmall end preſſed upwards againſt the 
diaphragm, ſo hard, as to force the heart cloſe under 
the left clavicula : the lungs were ſo confined, as to 
render only one lobe capable of reſpiration; the 
others appeared as in a ſtill- born child. The liver, 
gall-bladder, and ſpleen, were as in health; the in- 
teſtines the fame ; the meſentery was much extended 
with blood ; the matrix and ovaria as in their natu- 
ral ftate; and no other parts, that I could diſcover, 
affected. I could not diſcover, on diſſection, any 
nuclei, that might particularly ſupply, or give riſe to, 
this enormous ſubſtance. 
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X. Extrafts of Two Letters from Mr. James 


Read Feb. 13. 
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The child died the 5th inſtant. I have preſerved 


the ſubſtance at my houſe in Mark-lane. 


Feb. 6, 1755- Richard Guy, Surgeon. 


* 


Latterman, Student in Phyfic and Sur- 
gery, to Dr. Schlofler, now refiding in 
London, concerning the Effects of the Aa- 
ric of the Oak, after ſome of the moſt ca- 
pital Operations in Surgery. To which are 
added, Some remarkable Experiments made 
upon the Arteries of Horſes, with the Pow- 

der of the Lycoperdon, or Lupi Crepitus 

by Monfieur La Foſſe, Farrier to the King 

of France. Communicated by Mr. 7 

Warner, F. R. S. Surgeon of Guy's He 

pital. 


Extract of the Firſt Letter, dated at Paris, 
January 15, 1755. 


R. Latterman informs Dr. Schloſſer 

* of his having made application to 
Monſieur Andouillet, Monſieur Moreau, and to many 
other ſurgeons of note, to know upon what ſubjects, 
and how often, they have made uſe of the agaric of 


of the oak. Monſieur Andouillet informs Dr. Lat- 


terman, 
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terman, that he had applied it after fix amputations, 
and ſucceſsfully ; three times after amputations of 
legs above knee; and three times after amputations 
of legs below the knee. ” 

Monſieur Moreau, ſurgeon to the Hotel Dieu, in- 
forms Dr. Latterman, that he had applied the agaric 
of the oak, after ſeveral amputations of legs below 
the knee, and after ſeveral amputations of the arm 
both above and below the elbow, and every time 
with ſucceſs : that their method of applying it is by 
placing pieces of the agaric upon the months of the 
veſſels, and upon them doſſils of lint. 


Extraf of the Second Letter, dated at Paris, 
February 5, 1755. 


Read Feb. 13, R. Latterman informs Dr. Schloſſer, 

1755 that Monſieur Andouillet, ſurgeon 
of the Charite, has lately amputated a leg above the 
knee. He applied the agaric of the oak in the uſual 
manner, and no bleeding at all has ſince happened. 
Two days after the operation, the Doctor ſaw him 
remove the dreſſings, and the whole of the agaric: 
the mouths of the veſſels appeared quite cloſed, and 
he made no farther uſe of the agaric to the wound. 
The patient has a fair proſpect of doing well; and 
the wound appears properly digeſted. 

Dr. Latterman then proceeds to give Dr. Schloſ- 
ſer an account of ſome experiments made upon the 
principal arteries of horſes, after being divided. 
Dr. Latterman obſerves, that the virtues of the pow- 
der of the lycoperdon, or the lupi crepitus, wy 

cen 
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been known for ſome time; but that Monſieur la 
Foſſe has made them more conſpicuous by his expe- 
riments. His firſt obſervation is this, that, upon ap- 
plying it upon the mouths of the largeſt arteries, 
when divided, the bleeding has ceaſed in a few mi- 
nutes, and that the mouths of the divided arteries 
have healed up without any farther diſcharge. His 
ſecond obſervation is, that in twenty-four hours after 
the application of this powder, a thin pellicle or 
Kin is formed upon the mouths of the divided ar- 
teries, and that within the veſſels is found a ſmall 
plug of congealed blood. His third obſervation is, 
that the pulſation of the artery is to be ſeen in a 
very diſtinct manner at the extremities of the veſſels. 
His fourth obſervation is this, that the coagulated 
blood is of a conical figure, whoſe bafis is at the 
mouth of the veſſel, and its apex in an oppoſite di- 
rection. 

Dr. Latterman ſays, that all theſe curious experi- 
ments have been verified by the commiſſaries of the 
Academy of Sciences, who, upon obſervation, have 
found them all agreeable to truth. 


__ 


XI. A Letter from James Parſons, M. D. 
F. R. S. to Thomas Birch, D. D. Secret. 
R. S. concerning the Le of Lycoperdon, in 

| Popping Blood after Amputations. 


. London, Feb. 13, 1755. 
Read Feb. 13, HE laudable endeavours of ſeve- 
"755: ral gentlemen of our learned So- 


ciety, as well as of Paris, have been exerted ftrenu- 
ouſly 


 IW3 
ouſly in aſcertaining the quality of the agaric with 
reſpect to ſtopping the blood after amputations ; and 
it appears, that in many inſtances the ſucceſs an- 
ſwered according to expectation. There are ſtill, 
however, various objections made by ſome to its effi- 
cacy ; and ſome doubts concerning the inefficacy of 
—" upon the more conſiderable arteries eſpe- 
cially. 

And as it were to be wiſhed by every humane 
perſon, who is called to undertake thoſe painful ope- 
rations of the amputation of limbs, which his duty, 
however arm'd with compaſſion, author iſes, hat any 
means could be found whereby part of the patient's 
ſharp ſenſations might be taken off; ſo every attempt 
towards this laudable end will be very warmly re- 
ceived, by thoſe whoſe ſanction has heretofore often 
encouraged every eſſay advanced for the public good. 

It is not unlikely that, at preſent another, even 
a more certain method is found for ſtopping the 
blood in the moſt conſiderable arteries after amputa- 
tions ; which, if the teſtimonies of the Royal Aca- 
demy of Sciences can be relied on, cannot admit of 
either hazard in the application, nor delay in its 
effects: nor is there the leaſt need of the affiftance 
of the tourniquet to reſtrain the blood while the re- 
medy is applied ; where pain is avoided, and yet the 
neceſſary ſuppuration goes very happily on towards 


perfecting the cure. 
I therefore ſhall haſten to the hiſtory of the re- 


medy, and recommend it to our ſurgeons to make 
the experiment on quadrupeds of the larger kinds, 
as the author of this invention has done, before it is 
attempted upon human bodies; and muſt cl! it an 

invention, 


invention, becauſe though authors have mentioned 
it as good to ſtay hemorrhages, yet none before 
him, that I know of, has made uſe of it in the cafe 
of amputation. | 
Monſ. la Foſſe, Farrier to the King of France, has 
publiſhed a book lately, which treats of ſome diſ- 
eaſes in horſes, which I happened to ſee yeſterday 
morning, wherein he takes occaſion to give a parti- 
_ cular detached piece upon a remedy for ſtopping 
blood in wounded arteries; of which the following 
is an extract; and alſo of the declaration of the Aca- 
demy of Sciences upon the experiments made with 
It. 

The ſubjects he choſe for this purpoſe were horſes; 
and, in the firſt experiment, he laid the temporal 
artery bare, and divided it half-way tranſverſely, 
from which the blood iſſued with great violence: 
he immediately applied the powder of the crepitus 
lupi, or puff-balls, a very common production in our 
fields, lycoperdon, by the botanic writers ; which he 
confined only with the palm of his hand to the part, 
and the blood ſtopped. He prick d in the fame 
manner an artery in an horſe's leg, and ſtopped it in 
the ſame manner. 

To make his next experiment, he cut off the fore- 
leg of a horſe, near the breaſt, and applied to the 
ſtump this powder, confined only by a piece of blad- 
der, and the blood ſtopped ; tho' the horſe ſtruggled 
a great deal, for he was flung to make the amputa- 
tion. The tail of the ſame horſe was cut off nean 
the body, and the four arteries were immediately 
ſtopped in the ſame manner. 
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Four days after, this horſe was killed, and Monſ. 
E Fofle diſſected the arteries divided before; and 
found in every one a membrane almoſt tranſparent, 
with a grume in form of a cone, which cloſed up 
the mouth of the artery very exactly; the baſis of 
which was outward, and the apex turned inward ; 
that he could obſerve the motion of this membrane 
and cone correſpond with the arterial pulſation, ad- 
vancing and receding, while the horſe was alive; 
and that in every ſubje& upon which he made the 
experiment, the ſame effects were exactly produced, 
without the leaſt variation. And further, in order 
to ſee whether the ſuppuration, conſequent to the 
amputation, in the progreſs of a cure, might not 
open the arteries again, he let the ſtrongeſt horſe 
live till/a perfect ſuppuration came on, and found 
that it * not capable of hindering the cicatriſing 
of the arteries. 

Theſe experiments, among others, were laid be- 
fore the Royal Academy of Sciences; and they ap- 
pointed Monſ. Bernard de juſſieu and Monſ. Bou- 
vard to examine the truth of theſe facts; and ac- 
cordingly Monſ. la Foſſe cut off the tail of a young 
mare, in their preſence, applying this powder, and a 
bladder over it; and took off theſe dreſſings in a 
quarter of an hour after. Three of the arteries were 
abſolutely ſtopped, but the fourth bled freely ; to 
which he applied ſome of the powder with his fin- 
gers only, and the blood in this laſt artery was per- 
fectly ſtopped in fix minutes. 

Again; eight days after, the thigh of this young 
mare was cut off ten inches above the ham ; and in 
order to try whether the powder of Armenian bole 
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would not have the ſame effect, they applied 


it to 
the ſtump, and ſecured it with proper bandage: and 
after two hours and an half, the blood ſprung out 
with the ſame impetuoſity; when Monſ. la Foſſe 
applied , the lycoperdon powder, which he held on 
with his hand alone, for only fix minutes : he took 
away his hand, and no artery bled but the crural ; 
but the ſtream of this was very ſmall, by means of 
the powder ; which they let alone for fix minutes, 
and yet it did not increaſe: then this gentleman put 
a pinch of the powder to this bleeding veſſel, and 
the blood ſtopped in four minutes before them. In 
all theſe operations the ſame cone and membrane 
were formed; for they diſſected them all afterwards, 
and this effect of the medicine was ever conſtant. 
Theſe were the facts ſtrongly atteſted by the com- 
mittee of the Academy mentioned above; which, I 
think, as ſtrongly deſerve the notice of the world ; 
and if the ſame effects are produced upon human 
bodies, the painful tying up the arteries, and the ha- 
zard or uncertainty of the agaric, will be fully com- 
penſated in this noble powder. 

It is ſaid by thoſe two gentlemen, that this powder 
was not quite unknown before: true, 1 know that, 
in countries where I have travelled, the common 
people know it to be good for ſtopping blood, and 
accordingly uſe it for bleeding of the noſe, and acci- 
dental cuts in any part; and authors have indeed 
mentioned it as good in the ſame intentions; but I 
do not know of any who have brought it to the teſt 
in amputations, where its uſe is very capital, and its 
application fo eaſy and fimple, and when alſo every 
field almoſt, during the autumn, produces theſe 


balls. 
Mr. 
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Mr. Ray, in his hiſtory, aſcribes that virtue to this 
powder; and alſo ſays, it powerfully dries up foul 
ichorous ulcers; and many others commend it as a 
ſtyptic beſides. ES 
This, Sir, is what I thought neceflary to lay be- 
fore the Society, from the ſame motive that I am 


ſure would excite every member, if opportunities 
offered. I am, | 


1 


Vour moſt humble ſervant, 


J. Parſons. 


* 


XII. An Accoumt of the State of the Ther- 
mometer, on the 8th and 9th of February 
175 5, in a Letter to John Canton, M. A. 


F. R. S. from Henry Miles, D. D. 
F. R. S. 


Dear Sir, 
Read Feb. 13, Þ Thank you for the regiſter of your 
. 1 thermometer on the late cold days, 
and have incloſed that of mine, on the ſame times; 
which, if you pleaſe, you may lay before the Royal 
Society, with the following remarks. | 
The cold on the 8th inftant, eſpecially at mid- 
night, was extraordinary, if it be conſidered, in how 
ſhort a ſpace of time it increaſed to that degree you 
mention. And that this may appear, I have prefixed 
G 2 to 
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to the regiſter of my thermometer, in the annexed 
paper, the ſtate of it on the 7th, on which day, tho 
the wind blew very ſtrong from the eaſt, the cold ex- 
ceeded the degree of freezing-point but very little. 


Some allowance is indeed to be made for th 
of the atmoſphere, . 
Ihe loweſt ſtate of my thermometer was on the 
8th day, at 7h. 4.m. when it had fallen to 172; 
though it appears to have been unuſually cold 
throughout the day, by the regiſter. 

It is probable, that the criſis was at or about the 
time of your midnight obfervation ; for the wind 
ſhifted to the S. E. and the thermometer indicated 
a confiderable abatement of the cold ſeveral hours 
before day. As you have mentioned the difference 
between the height of the thermometer placed 
againft the houſe, and that of one ia the middle of 
your garden, I would inform you, that I have for- 
merly found about the fame difference between them, 
when I have made the ſame trial. 

A thermometer within my chamber, near another 

laced on the outſide of the window, continued 
falling till the ninth day; when at 6 h. 9. m. it ſtood 
at 252. At 8 h. p. m. when that without was at 38, 
this within was no more than 28, at which time wa- 
ter was congealed in my chamber, and it froze all 
night, and part of the next day, in the fame; tho 
the window was covered thick with ſmall drops of 
water on the outſide, even at 8 h. p. m. ſo that here 
was a great increaſc of cold within, while there was 
a very conſiderable abatement of it abroad. So little 
dependance can we have on the indications of the 
8 perature of the air by thermometers. placed in a 

ouſe. 


e thickneſs 


I only 
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I only add my ardent wiſhes, that a number of 
gentlemen, reſiding at a diftance from each other, 
would agree to make regular obſervations of the 
weather, with inſtruments of the ſame conſtruction, 
and framed by the fame hand. Their regiſters would 
be worthy to ſtand on record ; and, by comparing 
them, an improvement might be made in the natu- 
ral hiſtory of the air, ſo juſtly complained of, as be- 
ing very defective: and from thence might enſue be- 
nefit to the public in ſeveral reſpects. I am, 


Dear Sir, to you 
Tooting, Feb. and the Royal Society, 
13, 1755. * Say 1. 
| a faithful humble ſervant, 
H. Miles. 


1755. Mr. Canton's regiſter of his | The regiſter of my Thermo- 
Thermometer, in Spitak | meter, at Lower-Tooting,. 
£quare, London. in Surrey. 


Feb. 7th... . 6*. a. 1. 31. 

2d, p. N. 33. 

. 30. 

cloudy all day, and W. 

high at E. 

2%. p. wm. 27 | 7. a.m. 174. 2*. p.m. 265 
3 y W. 

In the middle of the garden 16 8d, p. m. 194. 

At midnight - - - 15xf clear; 

In the middle of the garden 11 | 

Feb. 9. At8*.a.m. - - 214 At 68. a. . 23. not lower 

| 2b. p. w.. 30 after, cloudy. W. S. E. 


. 9. 6. 8091 25. p.m. 334. 
oy 1 
85. p. av. 38. F. cloudy all. 
W. 8. E. l 


Feb. 8, 


XIII. 
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XIII. A. Account of ſome Caſes of Dropfies, 
cured by fweet Oil: In a Letter from Wil- 
| liam Oliver, M. D. F. R. . 


r Bath, Feb. 10, 1755. 


Read Feb. 20, F Cannot recollect whether Miſs * * had 

"733* . been tapp'd, or not, when you did 
me the favour to call at my houſe. But I dare ſay, 
an account of her proceedings ſince will not be un- 
acceptable. 

Mr. Pierce took from her eleven pints of water. 
As ſoon as the bandage could be looſened, Dr. Hart- 
ley and I examined the ftate of her belly. The epi- 
gaſtric region was quite emptied ; but we found a 
great fulneſs, which extended itſelf on each fide the 
inguen, towards the back. We put her upon a very 
ſpare dry diet, and allowed her but a quarter of a 
pint of liquids i in the twenty-four hours. But tho 
her urine much exceeded in quantity what ſhe drank, 
the ſwelling increaſed, and we feared the belly would 
ſoon fill again. A lady, who was with her, told us, 
that, juſt before the left London, ſhe had heard, that 
two perſons had been cured of confirmed dropſies by 
being anointed, morning and evening, with common 
ſalad oil, which was rubbed into the whole abdo- 
men, for an hour at a time, with a warm hand. We 
could not refuſe the trial of ſo innocent a method. 
The latraleiptæ began their operation. About the 
third day of anointing, the urine was conſiderably 
increaſed, and continued to be ſo. The fulneſs gra- 
dually decreaſed, and in a fortnight's time was quite 

gone. 
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Fer appetite, digeſtion, and fleep, grew na- 
— and As ee 7 — 1 fpirits, 
About fix weeks after her firſt anointing, her menſes 
appeared, and at the end of the next month ſhe had 
a regular return, of good colour, and in ſufficient 
quantity. I ſaw her at the public room laſt week, 
in as good health as I ever remember her to have en- 
joyed. | 
You may be ſure this recovery was much talked of, 
and ſet all the hydropics a rubbing. 

A man, aged fifty-five, from hard-drinking, and 
many wrong methods of cure, had been cachectic 
fifteen years, and had often the ſymptoms of jaundice 
and dropſy. Half a year ago, his belly, legs, and 
thighs, ſwelled to an enormous fize. He was with 
difficulty moved from his bed to his chair, and was 
given over, as a perſon in an incurable dropſy. About 
three weeks ago, he began to anoint. After three or 
four days rubbing, his urine was greatly increaſed ; 
and in a fortnight, his belly, thighs, and legs, were 
wonderfully decreaſed, and I ſaw him a few days 
ago walking about the town, whereas before he could 
not move a joint. 

A woman of ſeventy years of age, of a thin ha- 
bit, who got a livelihood by carrying cakes about the 
town, fell into an aſcites. Her belly was ſo greatly 
diſtended, that ſhe was obliged to quit her buſineſs, to 
confine herſelf to her houſe, and for the moſt part 
to her bed. She anointed. Her urine ſoon increaſed 
in quantity, and continued to do ſo. She was at my 
houſe this week, as lank, as ſhe faid, as a maiden, 


and in as good health as ſhe had enjoyed for many 
years. 
Theſe 
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Theſe caſes are, I think, ſufficient to encourage 
farther trials, I am, with true reſpect, 


SIR, 
Your moſt obedient humble ſervant, 


W. Oliver. 


— 


XIV. O8/ervationes Eclipſium Satellitum Jo- 
dis habitæ Uliſipone in Regio Collegio Bea- 
tiſimæ Virgins d Meceſſitatibus nuncu- 


pate, 2 Joanne Chevalier Cong. Oratorii 


& Regalis Societ. Lond. Socio, Anno 1754. 


Read Feb. 27, IE undecima Januarii, teleſcopio 
1755. magno Gregoriano, long. 6 pe- 
dum dimidio, nocte clariflima, obſervavi immerſio- 
nem ſecundi Satellitis horà poſtmeridiana temporis 
vert, ch. 4. 3“. Hac, ac ſequentibus diebus, clare 
conſpiciebantur faſciæ duæ in diſco Jovis. 
Die decima-quinta Januarii, eodem teleſcopio, 
cælo etiam claro, obſervavi immerſionem primi Sa- 
_ hors poſtmeridiana temporis veri, 1 1b. 23“ 
5 1# 0 
Die decima-octava Januarii, eodem teleſcopio, ob- 
ſervavi immerſionem ſecundi Satellitis hora poſtme- 
ridiana vera, 1 1b. 35, 30". 


XV. 
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XV. An Account of thoſe malignant Fevers, 
that raged at Rouen, at the End of the 
Year 1753, and the Beginning of 1754. 
By Monſ. Le Cat, M. D. Profeſſor of 
Anatomy and Chirurgery at Rouen, F. R. &. 
Member of the Royal Academy of Sciences 
at Paris, and perpetual Secretary of that at 
Rouen. 


Read Feb. 20, and 


BOUT the end of November 
March 6, 1755. 


1753, a malignant diſtemper 
broke out in this city ; the ravages of which conti- 
nued during the ſubſequent months of December, 
January, and part of February. 

I was induced, by the noiſe it occaſioned through- 
out Europe, to treat of it in a particular manner. 

In order to which, I ſhall give a hiſtory not only 
of this laſt epidemical diſeaſe, but alſo of that of 
the preceding years, to which it is nearly related. 

The medical gentlemen, who have practiſed in 
this city from the beginning of the preſent century, 
have aſſured us, that, for the laſt thirty years, this 
country has been more ſubject to malignant fevers 
than jt had ever been before ; and that the greateſt 
part of them have been accompanied with miliary 
eruptions. I ſhould be tempted to fix this epocha in 
1723, and 1724, becauſe the firſt of theſe years was 
exceſſively dry, the rain at Paris amounting to no 
more than ſeven inches eight lines, (whilſt the mean 
year comes to nineteen), and the year 1724 had only 
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. 
twelve: whilſt the year 1725 produced more than 
ſeventeen inches and an half, which ſhould cauſe a 
temperature nearly approaching to the mean quantity, 
which may be looked upon as the moſt healthy. 

J obſerved in 1736 and 1737 certain gangrenous 
ſore throats, which chiefly attacked children :. they 
appeared again in 1748, in young perſons of the firſt 
diſtinctjon, not only at Rouen, but alfo at St. Cyr, 
near Verſailles, and at Paris. Perſons of a certain 
age were allo ſeized with it, not only in town, but in 
the country; and in ſome the tongue alone was the 
ſeat of the gangrenous eſchar. In the Jame years 
1737 and 1738, there was a great number of ma- 
lignant peripneumonies, of that kind called pituitous. 
The lungs of theſe ſubjects, many of which I open d, 
were become ſchirrous; and the patients periſhed 
for want of being able to admit air into them, as 
if they had been ſtrangled. Some of them moſt 
earneſtly begged of me to open their breaſts, ima- 
gining that a new vent would give them breath. 

In 1739 we had, at the Hotel Dieu, continual fevers, 
with frequent faintings ; and the patients, without 
any other violent ſymptom, died in fax or ſeven days. 
I found fmall abſcefles in the ſubſtance of their hearts, 
near the auricles. Nothing remarkable happened 
from 1739 to 1743, but that the fineſt, longeſt, and 
drieft ſummer I ever knew in Normandy, produced 
epidemical bloody-fluxes, which grievouſly afflicted 
both this city and the whole country round about. 
Theſe fluxes were preceded by great lowneſs of ſpi- 
rits, attended with violent colics, and a ſharp fever: 
the pulſe ſmall, the mouth and tongue foul, a geo -4 
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with that of the great inteſtines of the foregoing pa- 


of the ileum, were ſound; the end of the ileum was 
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taſte in the mouth, and frequent nauſeas; and when- 
ever a hiccup came on, death was not far off. 

The principal ſeat of this diſtemper was in the 
large inteſtines; though ſometimes the ſmall guts 
and ſtomach had their ſhare. In one, whoſe name 
was Coulon, who voided pure blood a little before 
his death, I found a great portion of the inteſtinal 
canal full of blood, the villous coat being much 
ſwell'd, and greatly inflamed : and, putting it in wa- 
ter, one might eafily diſcern, with a magnifying- 
glaſs, a great number of red points, which appeared 
to be the mouths of the veſſels, which poured out 
the blood found in the inteſtines. 5 
One Le Fevre had blood diſcharged even up to 
the ſtomach ; and the inner membrane of this or- 
gan, towards the pylorus, was in the ſame condition 


tient. The duodenum, jejunum, and the beginning 


inflamed, and the large inteſtines were gangrened. 

In one, called Saracin, the ſame inteſtines were 
all mortified ; the cæcum, and half the colon, were 
as large as a ſtomach diſtended with wind. Their 
canals were full of a bloody matter, and their in- 
ward membrane ſeparated very eaſily, The gangrene 


ſeemed particularly to affect this coat. The ſtomach 
and ſmall 


guts were ſound ; nevertheleſs his death 
was preceded by the hiccough. 


In ſome others,. the gangrene had feized all the 


coats of the inteſtines; and ſometimes theſe canals 


were ſo far pierced by the eſchars, as to let the fæces 
paſs through into the cavity of the belly. And in 
H 2 ſome 
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ſome the bladder itſelf partook of the diſorders, that 
were obſerved in the great inteſtines. 
A few bleedings at firſt, cooling liquors, as whey, 
cChicken- water made into an emulſion, emollient cly- 
ſters often. repeated, and paregorics given properly, 
and in ſmall quantities, were the moſt ſovereign re- 
medies for this diſeaſe. Purgatives were generally 
hurtful. 

However, ipecacoanha ſucceeded with fome ; and 
an Engliſh pupil of mine, Mr. George Roſs, made 
very fucceſsful trials with boluſes of vitrum antimonu 
ceratum. 

Whenever blood was taken away in an over great 
Cy. the potent. in three or four days fell into 

e agonies of death. Anodyne drops given too 
freely, inſtead of quieting, occaſioned reſtleſſneſs, 
and increaſed the fever and inflammation. 

I was myſelf ſtruck with this diſeaſe, as if with 
lightning, and paſſed, in a few hours, from a good 
ſtate of heath into a ſinking and inſenübility, which 

indicated a gangrene coming on, and the utmoſt 
danger. Two bleedings, cloſe upon one another, 
brought me to myſelf; but my infenfibility was ſuc- 

ceeded by the uſual colic and flux, which was the 
principal diſtemper: then one half ounce of diaco- 

dium freed me from this painful and dangerous con- 

: dition, as ſpeedily as the infected air had thrown it 

upon me. 

In the following feaſon, and even in the year 1744. 

when this diſtemper prevailed no longer as an epide- 


mical one, there n ſome very extraordinary 
circumſtances. 
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t On the 3oth of November 1743, the wife of a 
writing-maſter, being of a robuſt habit of body, and 

, in perfect health, was ſuddenly ſeized with a violent 
* colic in her ſtomach, and died in three hours. I 
f found three gangrenous places at the upper orifice of 
2 the ſtomach. I doubt whether ever any diſtemper 
y could have deſerved the name of a plague more than 

this, if it had been epidemical. 

d In the courſe of the year 1744, we had a great 
* number of gouty rheumatiſms, with fevers. The 
7 patients were deprived of the uſe of their limbs; 
the miliary eruption often came on, and ſeemed to 

ae relieve them, by reſtoring their limbs. In ſome their 
5 pains went of by forming phlegmons and eryſipelas's 
0 upon the extremities ; ſome of which ſeized the 
&, arm and fore- arm, and were conſiderable enough to 


bring on the death of the patients : others were at- 
tended with large gangrenous eſchars, which likewiſe 
frequently proved fatal. 
Of all the remedies, that did ſervice in theſe diſ- 
orders, decoctions of the bark, and the ſudorific 
woods, as likewiſe that of ſcorſonera, were moſt 
effectual. But if a plentiful miliary eruption came 
on, notwithſtanding the relief it ſeemed at firſt to 
procure, the event ſeldom turned out well. 
- The years 1745, 46, and 47, proved tolerably 
healthy: ſome diſorders of the throat, becoming 
more common about the end of the laſt of theſe three 
years, were the fore-runners of the gangrenous ſore 
throats of 1748, of which I have already made men- 
tion. In theſe cruel diſtempers the throat was in 
the ſame ftate with that of the larger inteſtines in 


1743. 


Great 
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Great and frequent bleedings made the patients ga 
off the ſooner. 

There were alſo this year malignant fevers, that 
began with rigors, fix d pain in the head, pain about 
the heart, the fever in appearance very ſmall, yet at- 
tended with delirium, and often with a miliary erup- 
tion. 

Thoſe, who died, had the villous coat of the ſto- 
mach ſpread over with inflammatory ſpots, which 
ſwelled its ſubſtance, and gave it a browniſh purple- 
colour. Theſe ſpots were in greateſt number about 
the upper orifice of the ſtomach. 
The ſmall guts had alſo ſome of theſe ſpots. I 
got drawings to be made of them. 

Sometimes the glands of the meſentery were 
found obſtructed, when the larger inteſtines, and 
other viſcera, were in a ſound ſtate. 

I cured, or rather ſtopp'd the progreſs of, theſe 
diſtempers, by giving, upon the firſt coming on of 
the rigors, a cordial and febrifuge electuary “. 

When the diftemper did not yield to this remedy, 
we had recourſe to ſmall bleedings, and gentle phy- 
fic. Such as were ſeized naturally with a "light flux, 
got well with the help of diluting liquors, made a 
little deterſive, ſuch as limonade; but ſome of them 
laſted forty Ra and above. The years 1749, 50, 
and 51, had the like malignant fevers, fome of which 
were accompanied with violent colics in the begig- 
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* Kinkina, one ounce: Venice-treacle and rhubarb, of each 
Half an ounce: falt of centaury and wormwood, of each one _ 
drachm : ſyr, of mercurialis, q. ſ. 
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ing, followed with fluxes, which it was found ne- 
ceflary to moderate. I ſucceeded with one or two 
bleedings, after which I gave the decoctum album *. 
Some of theſe diſeaſes had the appearance, at firſt, 
of a flight peripneumony, or cold, with perpetual 
faint ſweats: then followed a drowſineſs and ſtupor, 


a rambling for ſome moments at night, the belly 
puffed up, and unealy, little or no urine, then a 
miliary eruption and delirium; and the patient was 
carried off in a few days. Ty. 

The ſtomach in theſe ſubjects was inflamed, as 
alſo the ſmall guts, by patches. In ſome there were 
ulcers, which almoſt penetrated the ſubſtance of the 
inteſtines. 2 

Their lungs were full of blood, and in the back 
part, adhering to the pleura. SM 
Thoſe, who had a ſlight looſeneſs only in the 


morning, which did not check the ſweats, recover'd. 


Some of the malignant fevers, which we had at 
the Hotel Dieu in 1750, were reported to be cauſed 
by infection conveyed in bales of horſe-hair, to which 
was left ſome of the animals fleſh, that was become 
putrified : and yet theſe fevers did not differ from 
others which we have already deſcribed. 

Martha Renon, a girl of about twenty years of 
age, who died of this fever, had the meſentery filled 
with obſtructed glands, and the inteſtines mortified 
in different places. 


— 


* Crum of bread, two ounces; hartſhorn-ſhavings, half an 
ounce ; root of the greater comfrey, cut in ſlices, one ounce; to 
be boiled in a quart of water for a quarter of an hour: ſtrain, and 
add an ouace of diacodium. 
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Francis Gentil had, beſides theſe ſymptoms, almoſt 
the whole meſentery mortified, and an anthrax or 
carbuncle at the upper and fore-part of the arm-pit, 
and the whole body of a livid colour. This car- 
buncle proves, that theſe malignant fevers were ſome- 
thing peſtilential. 

I ſay nothing of the ſmall-pox, which hardly ever 
eaſon of the year, but 
which nevertheleſs is more common towards the end 
of ſummer, and in autumn, and for the moſt part 
is accompanied with the miliary eruptions, which 
we have already obſerved to be joined to all theſe diſ- 
eaſes, and which ſeldom failed to render them mor- 
tal. P 
I opened ſeveral of theſe variolous bodies, and in 
the greater number found ſuperficial ulcers upon the 
nervous coat of the ſtomach, towards its upper ori- 


fice, with livid and inflammatory ſpots upon the 


other parts of the ſame, as alſo on the inteſtines 
(though in a ſmall number), and the glands of the 
meſentery enlarged, and hardened. - 

In the year 1752, and beginning of 53, theſe 
malignant fevers, that put on the appearance of pe- 
ripneumonies, became mortal in ſeven days, and we 
diſcovered, that they were occaſioned by a ſuppura- 
tive inflammation of the pericardium. Laxative me- 
dicines, quickened by an emetic, were moſt ſucceſſ- 
ful againſt theſe inflammations. | 

About the end of the year 1753, anſt beginning 
of 54, theſe malignant fevers, which had their ſeat 
in the ſtomach, ſmall guts, and partly in the lungs, 
appeared again, and ſeized a great number of perſons 


of diſtinction, This circumſtance made them be 


4 | looked 
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looked upon as a new diſtemper by thoſe, who did 


not attend to it ſooner ; and the havock they had uſu- 
ally made, being rendered more remarkable by the 
quality of thoſe, who were the unhappy victims, 
gave us the reputation throughout Europe of having 
the plague. 

Theſe reaſons redoubled the diligence of the gen- 

tlemen of the faculty. Our phyſicians met toge- 
ther, at their college, ſeveral times, to communicate 
their obſervations upon theſe diſeaſes. I think they 
may be divided into three degrees, 
The patients of the firſt degree felt, at the begin- 
ning, a laſſitude, and pain in the joints, attended 
with ſome fevers, the fits whereof went off by ſweats. 
They perfectly reſembled thoſe malignant, wander- 
ing, gouty rheumatiſms of 1744. But theſe ſvymp- 
toms were of no long duration; they left the patients 
long intervals, in which they were able to riſe out of 
bed. There was no great danger attending ; and all 
that was terrible in them was this, that they were of 
long continuance. 8 

The diſeaſe of the ſecond degree had, beſides the 
foregoing ſymptoms, a continual fever, with exacer- 
bations, and a pain in the head, that increaſed as 
the fever increaſed. 

That of the third degree began with the ſymptoms 
of the firſt, for four, five, and ſometimes eight 
days: after which it paſſed to thoſe of the ſecond, 
and was beſides accompanied, in the exacerbations, 
with a cough, ſore throat, nauſeas, a dry, black, 
and foul tongue; a delirium, or a tendency thereto, 
in the height of the fits, followed by ſweats ; a re- 
markable ſtupidity in the remiſſions; in ſome a 
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ſmall oppreſſion of the breaſt, with ſpitting of blood; 
in others a ſwell'd belly, which was flow in every 
evacuation, eſpecially that of urine. Afterwards 
there often appeared the miliary eruption : ſome had 
a ſmall flux, and blood was perceived in the ſtools. 
In a word, one might remark all the ſymptoms 
which we had in 1749, 50, and 51. 

A great number were affected with a dejection of 
ſpirits, and were ſtruck with a ſort of terror, as made 
them tremble at the ſound of a common voice. 

Theſe diſeaſes ran through a courſe of thirty or 
forty days, which I think may be divided into four 
periods. 

The firſt, or firſt ſeven days, were paſſed with 
the ſymptoms of the firſt degree: the next ſeven 
days with thoſe of the ſecond degree. In the third 
period, which conſiſted of about the ſame number 
of days, the patient laboured under all the ſymp- 
toms of the complete diſeaſe. Towards the twenty- 
firſt the miliary eruption came on, which led the 
patient either to death on the twenty-fifth, or to 
recovery about the thirtieth or fortieth day. 

Some patients, who were attacked with more vio- 
lence, ran through all the ſtages in ſeven days, as was 
remarked in 1752; and this ſhort ſpace brought 
ſome perſons of the moſt vigorous conſtitutions to 
their graves. 

Many of their bodies were opened, on which we 
made the following obſervations : 

In ſome, part of the villous coat of the ſtomach, 
and of the ſmall guts, was inflamed ; and the reſt 
of theſe organs were filled with an eruption of the 
miliary cryſtalline kind, except that it was me 
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and there was likewiſe an obſtruction in the glands 
of the meſentery. 

In others, a ſtrong inflammation had ſeized the 

whole ſtomach, and a ſmall portion of the oeſopha- 
gus ; but the inteſtines were free. Theſe were filled 
with wind in thoſe ſubjects, whoſe bellies had been 
ſwelled. 
In thoſe caſes, where the delirium had continued 
long and violent, we found either ulceration on the 
ſtomach, or its villous coat ſeparated, together with 
a great inflammation, and even ſome gangrenous ſpots 
on the other coats of that organ. Nothing extra- 
ordinary was ever found in the brain. 

The moſt ſucceſsful method of treating theſe diſ- 

orders, was as follows : 
A bleeding or two, at firſt, was directly followed 
by a * vomit. I have ſeen this remedy produce a 
ſmall flux of five or fix ſtools a day, which, with the 
addition of limonade, was generally ſufficient to ef- 
fect a cure. But when this ſucceſs did not follow, 
the patient was bled firſt in the arm, then in the 
foot, and every two or three days there was given 
ſome caſſia, quickened by an emetic, and diffolv'd in 
a decoction of tamarinds. We preſcribed ptiſans of 
ſtrawberry-leaves, adding ſome nitre ; limonades, 
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It is called in the original, Pemetigue en lavage, which ſigni- 
fies an emetic well diluted with water; the formula of which is, 
four grains of emetic tartar, diſſolved in a quart of water; the 
fourth part of which is given at a time. After this has work'd 
either by vomit or ſtool, another fourth is taken, and ſo on, till 
the patient is ſuppoſed to have vomited or purged enough. 
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clarified whey, pure water by itſelf, a good many 
fimple clyſters ; draughts of the diſtilled water of 
borage and bugloſs, ſweeten'd with ſyrup of lemons 
and water-lily. 

Many did well with a fimple julep of ſugar and 
water, and a little wine. 

There were ſome, who, when they were juſt fink- 
ing, were raiſed again by cordials of the warmeſt 
kind, ſuch as Venice-treacle, given in large doſes ; 
and the preparation, called vinegar of the four 
thieves *, by ſpoonfuls, in broth. Theſe medicines 
brought out a moſt plentiful miliary eruption, by 
which they were cured. 

The manner of recovery from this diſeaſe deſerves 
a place in the hiſtory of it. There were but few, 
who recovered of it in the uſual way, that is to fay, 
who. only wanted the reſtoration of their ſtrength, 
exhauſted as well by ſickneſs as the medicines. Al- 


moſt all of them, even thoſe who had it in the firſt 
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This is an infuſion of ſeveral aromatic plants in vinegar. The 
reaſon of its being called vinaigre des quatre voleurs, is this: 
When the plague raged at Marſeilles, four rogues broke into 
the houſes of the ſick, and carried off what they pleaſed, retiring 
to a ſecret place with their booty, and returned to the fame buſi- 
neſs at different times, till they had amaſſed great riches; but 
were at laſt apprehended, and hang'd. Being aſk'd, how they 1 
durſt venture into the peſtilential houſes ? they ſaid, they preſerved 15 
themſelves by drinking a glaſs of their vinegar twice or thrice a 
day, ſprinkling their handkerchiefs and clothes with the fame, and . 
were not afraid. The French retain this name for it, though it f 
is not in their diſpenſatories, and uſe it as a high cordial. 5 
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and ſecond degree, till felt ſome remains of the 
ſymptoms of the diſeaſe, Such patients, as had any 
critical abſceſſes, were ſaved by this tribute only; 
but others, who eſcaped the mortality of this dan- 
gerous poiſon, carried about with them for ſeveral 
months, and ſtill feel, its terrible effects: for to the 
uſual weakneſs of convaleſcents were joined palpita- 
tions of the heart; a little of the painful laſſitude in 
the joints, which was a ſign of the firſt attack of the 
diſeaſe; a ſlight pain in the head, but almoſt con- 
ſtant; an uncertain pulſe; and, upon the leſſening 
or ceſſation of theſe complaints, they were replaced 
by wandering pains in the hypochondrias, ſwimmings 
in the head, melancholy, and a remarkable diſpoſi- 
tion to fear, being the remains of what conſtituted 
one of the characteriſtics of the diſeaſe. 


XVI. An Account of the Death of Mr. 
George William Richman, Profeſſor of 
experimental Philoſophy, a Member of the 


Imperial Academy of Sciences at Peterſ- 
burg. Tranſlated from the High-Dutch. 


Read March 13, N T Obody can be ignorant, who has 
SD peruſed the works of the Aca- 
demy at Peterſburgh, or even only the public papers, 
with what application the late Profeſſor Richman had 
ſtudied, among other branches of philoſophy, that of 
the electricity of bodies ip general, and that of m_ 
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der- clouds in particular. The diſcoveries of the de- 
monſtrators of electricity, by which they are en- 
abled, not only to determine its degrees of electrical 
force, which is produced by the rotation and friction 
of a glaſs ball, but likewiſe thoſe, that are emitted 
by thunder-clouds, are peculiar to him. And it 
muſt be ſaid, to his honour, that he has made as 
many diſcoveries on this ſubje&, as, I will venture 
to ſay, any naturaliſt has; and of which the learned 
world will be made more ſenſible, by reading his 
treatiſe, when it comes from the preſs, which he 
intended to have read, the 6th of September, this 
year 1753, at a publick meeting of the members of 
the academy. In order therefore to demonſtrate what 
he might advance in this diſcourſe with the greater 
certainty, he neglected no opportunity, upon the ap- 
ce of a thunder-cloud, diligently to diſcover 
its ſtrength. Bars were ſtanding for this' purpoſe 
always upon the roof of the houſe. Theſe received 
the electrical power of the clouds, and imparted it 
to certain chains faſtened to them; by which it was 


conducted into one of his rooms, where his appa- 


ratus was. He was 


ding the uſual meeting of the 
Academy the 26 ly 1753, a little before noon, 
when it thundered W a pretty diſtance, the ſky be- 
ing clear, and the ſun ſhining. Upon this he haſtened 
home, in hopes of confirming his former obſerva- 
tions, or poſſibly enabling himſelf to make new 
ones. The engraver Sokolow, who had the care of 
his future treatiſe, accompanied him, to make him- 
ſelf the better acquainted with the chief circum- 
ſtances of the electrical experiment, in order to be 


thereby enabled to repreſent it more juſtly on a 


copper- 
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copper-plate. Mr. Richman carried the engraver 
immediately to his __—_ taking notice of the 
degree of electricity on his bar, which was then only 
four; and by which it appeared, that his bar had 
received very little from the thunder. He deſcribed 
to Mr. Sokolow the dangerous conſequences, which 
would attend the electrical power being magnified to 
the 45th, or more degrees of his expoſitor. In the 
mean time the misfortune happened, about half an 
hour after noon, which coſt Profeſſor Richman 
his life. A thick cloud, that came from the north- 

eaſt, and ſeemed to float very low in the air, was 
taken notice of by people walking the ſtreet ; and 
theſe affirm, that they could plainly ſee, upon the 
ſubſequent flaſh of lightning, and peal of thunder, 
a quantity of vaporous matter iſſue from it, which 
diffuſed itſelf in the circumjacent ſpace. It was ſuch 
a thunder-clap, as has hardly been remembered at 
Peterſburg. The ſerene weather continued after- 
wards juſt as before. In thoſe places, which had 
not been obſcured by the thunder-cloud, the ſun was 
as powerful as ever, and a very little ſhower of rain 
only followed the clap. An Engliſh captain ob- 
ſerved, that as the wind had been till then eaſterly, 
it, not long before the thunder, veered about to 
weftward, but immediately after the ſtroke it re- 
turned to its former point, eaſt. By this it appears, 
in what manner the inflammation of the electrical 
particles followed ſo quickly, the wind driving it 
againſt another cloud, not ſo pregnant with that com- 
buſtible matter. The neighbours declare, that they 
ſaw through their windows a vapour, in different rays, 
dart along the whole extent of the ſtreet ; and that 


Where- 
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where-ever it touched the ground, it emitted every- 
where ſparks; which is not incredible; for beſides, 
there were people, who, walking along between theſe 
rays of vapour, were quite ſtunned, and ſome beat 
to the ground, but they ſpeedily recovered them- 


ſelves. 

A centinel in the Great Perſpective *, not far from 
Mr. Richman's dwelling, which ſtands at the corner of 
the ſaid Perſpective, was caſt ſome paces from his cen- 
try- box, but without receiving any injury. It is not 
therefore to be doubted, but that this very thunder- 
cloud, or its electrical diſcharge, muſt have ſtruck the 
iron bars, which were upon Mr. Richman's houſe-top; 
by which a great part of the electric force was con- 
ducted, by means of the chains, to his electrical ex- 
poſitor; and thus it could not fail of having the me- 
lancholy effect, the parallel of which has not been 
known. According to the relation of the engraver 
Sokolow, Mr. Richman inclined his head towards 
the expoſitor, to obſerve what degree of force it 
would have; and whilſt he ſtood in that bent poſture, 
a great white and bluiſh fire appeared between the 
electrical expoſitor and Mr. Richman's head. At 
the ſame time aroſe a ſort of ſtream, or vapour, 
which intirely numbed the engraver, and made him 
fink down upon the ground; ſo that he cannot re- 
member to have heard the loud thunder-clap. The 
iron ruler belonging to the expoſitor, which hung 
perpendicular, as it received all the force from the 
bars and chains, caſt from it a thread, which was 
fix'd to its top, and drove it upwards towards the 
expoſitor. That this ruler might point out the de- 


— 
— = ——_ 


* Probably a ftreet ſo called, 
grees 
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grees of ſtrength, I take it, that for its more power- 
ful operation, it ſtood with its lower end in a glaſs 
veſſel, which was filled with braſs filings. This 
ruler hanging right, a globular flame hath been al- 
ways produced, as well by artificial electricity as that 
of the clouds, which may be denominated natural 
electricity. This being now ſtopped, by the filings 
and glaſs veſſel, from taking its direction downwards, 


ſeems to have expanded itſelf round-about the ruler, 


and by thoſe bodies, incapable of electricity, to have 
been carried on towards Mr. Richman. And this is fur- 
ther confirmed, becauſe they afterwards found the veſ- 
ſel broken in pieces, and the filings ſcattered about. 
The particulars, which happened to Mr. Richman, Mr. 
Sokolow is ignorant of. As ſoon as he had recovered 
his ſenſes, he gotup, and ran out of the houſe, acquaint- 
mg every one, whom he met in the ſtreet, that the 
thunder had ſtruck into Mr. Richman's houſe. On 
the other fide, as ſoon as Mrs. Richman heard the 
very loud ſtroke of thunder, ſhe came haſtening into 
the chamber, in which ſhe conjectured ſhe ſhould ſee 
the bad conſequences. She found her huſband paſt 
ſenſation, fitting upon a cheſt, which happened to 
be placed behind him, and leaning againſt the wall ; 
which fituation muſt have been occaſioned by his 
falling back upon receiving the electrical blow. He 
was no ſooner ſtruck, but killed. There were not 
the leaſt appearances of life. A ſulphureous ſmell, 
not unlike that which is cauſed by the exploſion of 
gun-powder, diffuſed itſelf through the whole houſe. 
Some ſervants, who were hard by in the kitchen, 
felt its effects, ſince they were thereby quite ſtupi- 
fied. The electrical expoſitor ſtood upon a low 
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66 
beaufet, upon which was likewiſe placed a china bowl, 
that was crack d: and there was moreover ſuch a 
ſhaking in the houſe, that the ſhock even ſtopp'd 
the movement of an Engliſh clock, or pendulum, 
which was in an adjoining room. At firſt it was not 
known whether the windows of Mr. Richman's 
chamber had been ſhut, or open ; but it is recol- 
lected, that, in preparing the apparatus, it is never 
opened: it would be moreover impracticable, left 
the thread of the expoſitor ſhould receive any mo- 
tion from the wind or air, which would ruſh in. 
There was no other inflammation happened in the 
houſe. But we have found another effect of the 
force of electricity, or of thunder- bolts, diſcoverable 
by the door-poſts of the houſe; for they were rent 
aſunder length-ways, and the door, together with 
that part of the poſts, ſo torn away, twirled into the 
wu The reaſon of which appears to be, be- 
cauſe one of the above-mentioned chains, that were 
carried from the bars at the houſe-top to the expo- 


ſitor, paſſed very near them: and the kitchen-door, 


being at a little diſtance off, had a ſplinter torn 'out, 
and daſhed againſt a. ſtair-caſe, that went towards 
the top of the houſe ; ſo that part of the electrical 
matter ſeems to have taken its courſe this way, but 
without doing any more damage. All the neigh- 
bourhood, I may indeed ſay the whole iſland, was 
immediately in an uproar, partly by the relation of 
the engraver and the centinels, and partly by the 
ſervants being ſent directly to the friends and ac- 
quaintance of the deceaſed. There never was a re- 
port of a misfortune ſo ſpeedily ſpread abroad in 
this city, as this was: every one ran thither, * 

they 
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they had connexion with, nor any manner of acquaint- 


-ance in the houſe. The upper Maitre de Police was 


preſently there, and placed a guard, to prevent the 
concourſe of the populace, which was relieved by 
another, the ſame day, ſent from the Academy. They 
opened a vein of the breathleſs body twice, but no 
blood followed. They endeavoured to recover ſen- 
ſation by violent chafing, but in vain. Upon turn- 
ing the corpſe topſy-turvy, during the rubbing, an 
inconſiderable quantity of blood fell out of the 
mouth. There appeared a red ſpot on the forehead, 
from which ſpirted ſome drops of blood through 
the pores, without wounding the ſkin. The ſhoe 
belonging to the left foot was burſt open. Uncover- 
ing the foot at that place, they found a blue mark, 
by which it is concluded, that the electrical force of 
the thunder having forced into the head, made its 


way out again at the foot. Upon the body, parti- 


cularly on the left fide, were ſeveral red and blue 
ſpots, reſembling leather, ſhrunk by being burnt. 
Many more blue ſpots were afterwards viſible over 
the whole body, and in particular on the back. That 
upon the forehead changed to a browniſh-red. The 
hair of his head was not ſinged, notwithſtanding the 
ſpot touched ſome of it. As for the wig, the de- 
ceaſed had taken it off. In the place, where the ſhoe 
was unript, the ſtocking was intire ; as was his coat 
every-where, the waiſtcoat being only finged on the 
fore-flap,. where it joined the hinder. But there ap- 
peared on the back of the engraver's coat long nar- 
row ſtreaks, as if red-hot wires had burnt off the 
nap. We conjecture it was occaſioned by the thread 
hanging in the chamber, by the chains of the expo- 
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fitor ; and that ſome of it might fall upon him; but 
we do not aſſert it poſitively; for we are more 
certain of this, that the people in the houſe, who' 
firſt of all went thither, took down the chains, thread, 
and other things belonging to the apparatus, imme 
diately after. When the body was opened the next 
day, twenty-four hours afterwards, the cranium was 
very intire, having no fiſſure or croſs-opening ; the 
brain as ſound as poffibly it could; the tranſparent 
pellicles of the wind-wipe were exceſſively tender, 
gave way, and rent eaſily. There was ſome extra- 
vaſated blood in it, as likewiſe in the cavities below 
the lungs ; thoſe by the breaſt being quite ſound, and 
and not damaged, but thoſe towards the back of a 
browniſh black colour, and filled with more of the 
above blood; otherwiſe none of the entrails were 
touched : the throat, glands, and the thin inteſtines, 
were all inflamed. The finged leather-colour'd ſpots 
penetrated the ſkin only. In ſhort, although one 
could trace out all the conſequences of an inftanta- 
neous ſtroke throughout the whole body, yet many 
of them have not appeared to happen to others 
ſtruck by thunder, when they have been examined. 
Should not one therefore be led to conclude, that 
the electrical force, that occaſioned Mr. Richman's 
death, muſt have been of a different ſubſtance than 
the common thunder-bolt ? That it was much more 
ſabtile, is obvious, becauſe it left fo few vifible traces 
in the body, which it penetrated. Twice twenty- 
four hours being elapſed, the body was ſo far cor- 
rupted, that it was with difficulty they got it in a 
coffin, He was buried the 29th, followed by a 
conſiderable train of mourners. Thoſe, who had the 
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pleaſure to be more intimately acquainted with him, 
are in doubt, which they ſhould give the preference 
to, his knowlege and aſſiduity, or his piety and fih- 
cerity, and his good qualities in bor? þ and which 
is moſt to be lamented, the loſs, which the Academy 
has ſuſtained, or that, which his family muſt ſuffer. 
He was born the 11th of July, 1711, at Pernau, after 
the deceaſe of his father, Mr. William Richman, 
treaſurer of the king of Sweden, who was carried 
off by the plague, at the cloſe of the year 1710. 
Having laid the foundation of his learning at the 
Gymnaſium at Revel, he proſecuted his ſtudies at 
the Univerfities of Halle and Iena, where he always 
made the mathematics and philoſophy the principal 
objects of them. He was made a member of the 
Imperial Academy in the year 1735 ; extraordinary 
Profeſſor in 1741; and at laſt, in 1745, ordinary 
Profeſſor of experimental philoſophy. In his later 
years he married his preſent diſconſolate widow, by 
whom he has had fix children, three of whom died 
before him, but two ſons and a daughter ſurvive 
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XVIL. 4. Account of a Roman Inſcription 
found at Malton in Yorkſhire, in the Year 
1753. By John Ward, LL. D. Rhet. 
Prof. Greſh. and J. P. R. F. 


Read March 20, 
i 


HIS inſcription was dug up in the 
-- - Pye Pits, over againſt the lodge at 


Malton, a town fituated on the river Derwent, 2 
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1 701 
the North Riding of Vorkſhire. Soon after its diſ- 
covery, which was in the begining of the year 1753, 
a copy of it, with the draught of the ſtone, was ſent 
by the Reverend Mr. James Borwick, Miniſter of 
Whitby, in that county, to Mr. Francis Drake of 
York, a worthy member of this Society. But. that 
copy not being accurately taken, Mr. Drake pro- 
cured a more exact one from Mr. Percival Kuck þ of 
alton, the preſent poſſeſſor of the ſtone. _ Both 


thoſe copies were tranſmitted to me by Mr. Drake; 
the latter of which having been taken by laying a 


paper over the inſcription, and tracing out the letters 
upon it, exhibits both their true ſize and form. That 
copy, with another drawn from it, but reduced by 
a ſcale of one fourth of the original, accompany 
this paper (1). i | 

The ſhape of the ſtone, as delineated in the 
draught of Mr. Borwick, is given in the leſſer of 
theſe copies, which ſhews it to have been broken off 
at the bottom. But Mr. Drake informs me, that 
nothing more was cut upon the ſtone, as may be 
concluded from the diſtance of the fracture below 
the writing; for had the inſcription been continued 
farther, part of the letters at leaſt of the following 
line would have appeared at the bottom. It is true 
indeed, that epitaphs writen in this form uſually 
end with the name of the perſon, who erected 
the monument; one example of which I ſhall pro- 


duce from Montfaucon, as it relates to a ſoldier of 
the ſame character. 


(1) The reduced draught, which has been ingraved, may be 
ſeen in Plate III. Fig. 1. of this Volume. TEN 
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D M 

T. AVREL' SYMMVS EQ. 

SING- AVG: CLAVDIO 
VIRVNO NAT. NORIC (1). 

VIXIT ANN- XXVI MIL ; 

ANN. VIII. P. AEL:VS 

SEVERVS HERES 
AMICO OPTIMO F (2) 


But notwithſtanding this appears to have been the 
uſual method' of compoſing ſuch inſcriptions, yet it 
was not always obſerved; and we meet with ſome 
few inſtances expreſſed with the like brevity, as that 


under conſideration, which in words at length may 
be read in the fol lowing manner : 


Diis Manibus. Aurelius Macrinus, ex equitibus 
ingularibus Auguſti. 


The peculiarity of this inſcription, and what ren- 
ders it remarkable, is the character of the perſon, to 
whoſe memory it was erected. Theſe equites ſingu- 
lares are often mentioned in Gruter, Fabretti, and 
other collectors of antient monuments; but this is the 
firſt inſtance of them, which has ever occurred in 
any of our Britiſh inſcriptions. Modern writers have 
differed very much in their ſentiments, concerning the 
particular office and duty of this part of the Roman 
cavalry ; but I ſhall content myſelf with mentioning 
only, what appears to me moſt . 


— — 


(1) The fourth line of this inſcription may, I think, be read 
mus: Viruno oriundus, natione Noricus. 


(2) Diar. Ital. Pag. 115. 
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| It is plain from Hyginus, who lived under the 
reigns of Trajan and Hadrian, that theſe equztes ſin- 
gulares made part of the emperor's body guards. 
For in deſcribing the diſpoſition of a Roman camp 
he ſais: Pquites raetoriani locum accipiunt latere 
dextro 7 ngulares imperatoris latere ſiniſtro; 
quorum fi major numerus fuerit, utpote fingulares pc, 
praetoriani cc, poterunt CL fingulares in ſtrigæ 
praetorianorum tendere (1), They are here called 
equites ſingulares imperatoris, as alſo in ſome inſcri- 
ptions ; but others for imperatoris have Auguſti, as 
ours; and others again Caeſaris, or Domini noſtri; 
but that tranſcribed above from Montfaucon has Au- 
guſto Claudio; and ſome few only the general ti 
of equites fingulares (2). Reineſius therefore was of 
the opinion, that they not only attended the empe- 
rors themſelves, but alſo the governors of the Roman 
provinces, in the like ſtation (3) ; tho Fabretti, who 
has given us a large collection of theſe inſcriptions, 
declares, that he had met with no ſufficient evidence 
of this, either from antient writers or inſcriptions (4). 
Schelius, i in his notes upon this paſſage of Hyginus (5), 
thinks, that they were firſt inſtituted by Auguſtus ; 
and that Tacitus refers to them, when he ſais: Ac- 
cefſit ala ſingularium excita lim a Vitellio, deinde in 


* V. 22 tranſgreſſa (6). And there is an 
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(1) Hygm. gromat. p. 4. col. 1. verſ. 7. as the text is afterwards 
corrected by R. Herm. & Lela, edit. Amſtel, 1660. 


(2) Gruter. paſſim. 
(3) Syntagm. inſcript. antig. claſs. 1, num. xvi. pag. 41. 
(4) ** antig. pag. 357. 


(5) Pag. 44. 
(6) Hit. lib. iv. cap. 70. 
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inſcription in Gruter, which mentions one of theſe 
equites fingulares, as having ſerved under Auguſtus 
in ſeveral of his wars, and been rewarded by him (1). 

This account of the origin and ſtation of that body 
of Roman horſe may afford ſome light in ſeitling 
the time, when this funeral monument of Aurelius 
Macrinus was erected. For if they always attended 
on the emperor himſelf, ſome one of the Roman em- 
perors mult then have been refident in Britain. And 
as there appears no probable reaſon for aſſigning it to 
any of them before Hadrian; ſo there are ſome cir- 
cumſtances relating to the inſcription, as will be 
ſhewn afterwards, which do not ſuit with his time. 
And after him there was no other emperor in Bri- 
tain, before the reign of Severus. Indeed Albinus, 


who then governed here, had been complimented by 


him with the title of Auguſtus, before he came over 
himſelf. But he was ſoon after defeated and flain 
by him in Gaul, and we have no other inſcription 
hitherto diſcovered in Britain, which has any relation 
to Albinus; whereas we have ſeveral, in which the 
name of Severus is expreſly mentioned (2). As Se- 
verus therefore reſided here for about three of his 
laſt years, and died at Vork; it ſeems to me moſt 
probable, that this monument was ſet up within that 
time. And to this both the form of the letters on 
the inſcription very well agree, .and the ligature of 
the two letters G and A at the end of it. For tho 
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(1) Pag. ccclxxi. num. 4. 
(2) Camden. Britann. pag. 568. edit. 1607. Mid. pag. 592. 
Horſley, Brit. Rom, Northumb. cix. 
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ſuch combinations of letters in the ſame word were 
long before not uncommon among the Romans, both 
on their coins and monuments ; yet I meet with but 
one inſtance of it, where the two letters belong to 
different words, as they do here, before the time of 
Severus; and that was in the reign of Commodus, 
who was ſoon ſucceeded by him. That monu- 
ment was erected in the conſulſhip of Apronianus 
and Bradua, whoſe names are expreſſed in the in- 
ſcription (1). But in after times ſuch ligatures were 
more common, ſo that we meet with three or more 
letters ſometimes combined in that manner (2). 

Fabretti obſerves, that theſe eguites ſingulares had 
a burying place alloted them at Rome, in the Via 
Labicana, not far from the fepulchre of the empreſs 
Helena. Several of their monuments have been 
found in that coemetery, adorned at the top with an 
human figure, lying on a couch ; and below the in- 
{:ription, a horſe with trappings, and a boy holding 


a whip. And if any ſuch are met with elſewhere, 


they have, as he ſuppofes, been removed from 
thence (3). Montfaucon has given us a draught of 
one of thoſe monuments, which contains the in- 
ſcription recited above (4), and anſwers to this de- 


ſcription of Fabretti, both as to the human figure, 
and that of the horſe; the former of which has a 


patera in the left hand, and a maſk is ſuſpended at 


each end of the couch; and the boy, who is there 


* — — 
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(1) Horſley, Britann. Rom. Cumberl, lvii. | 

(2) Sce Britann. Rom. in the Table of hgatures, pag. 189. 

(3) Ui ſupra, pag. 360. 

(4) Pag. 71. 
wanting, 
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wanting, he found upon another (1). Thoſe orna- 


ments might very probably be omitted on ſuch mo- 
numents, when erected in the provinces; and it is 
plain, there could not be room for the human 
figure above the inſcription in this of Malton. At 
which place, as Mr. Borwick fais in his letter, many 
urns, coins, and other remains of antiquity have 
been found, in and about the Pye Pits; from whence 
he ſuppoſes it to have been a coemetery for ſome 
Roman garriſon. | 


P. S. Among the inſcriptions in Gruter, relating 
to the equites ſingulares, there is one of them, where 
this title is uſed in a very different ſenſe, from that 
given of it in the above diſcourſe; for which reaſon 
I ſhall here tranſcribe it. 


MARTI. CAMPESTRI. SAC 
PRO. SAL 
IMP. M. AVREL. COMMODI 
AVG. ET. EQVIT. SING 
T. AVREL. DECIMVS 
7. LEG. VII. G. FEL 
PRAEP. SIMVL. ET 
CAMP. DEDIC. K. MART 
MAMERT. ET. RVFO. COS (2). 


In this inſcription the emperor Commodus is him- 
ſelf called eques ſingularis, for the explication of 
which character recourſe muſt be had to the accounts 


— — — 


(1) Diar. Ital. pag. 115, 119. 
(2) Pag. lvii. num. 12. 
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given by hiſtorians of his life and actions. And 
among other inſtances of his baſe and infamous con- 
duct, he is ſaid to have demeaned himſelf to that 
degree, as to act a part in moſt of the public games, 
that were celebrated at Rome. Thus one of his di- 
verſions was to attack wild animals in the amphi- 
theatre; at which exerciſe he was ſo expert, as never 


to miſs his aim in killing them, either with a javelin 


or an arrow (1). He would often combat with the 
gladiators, and was ſo fond of that character, that 
he aſſumed the name of one of them, who had been 
very famous (2). At other times he would act as a 
charioteer in the Circus (3). He joined alſo in the 
athletic exerciſes, and was at laſt ſtrangled by a 
champion, with whom he had formerly engaged (4). 
I do not find indeed, that he is ever mentioned by 
hiſtorians as a racer on a ſingle horſe, which is the 
character given him in the inſcription; as appears 
from Iſidore, who calls them <equites fingulares, as 
diſtinguiſhed from the deſultores (5). But that horſe 
racing was alſo one of his recreations, we learn 
from a paſſage in Dion Caſſius; who fais, that Com- 
modus came once to Rome on a ſuddain, when he 
was not expected, and exhibited a race of thirty 
horſes in the ſpace of two hours (6). It is not im- 
probable therefore, that he might ſometimes take a 


— - — 


(1) Herodian. in vit. cap. 15, | 

(2) Bid. Lamprid. in vit. p. 50. edit. Pariſ. 1620. 
3) Lamprid. pag. 47. 

(4) 14. pag 52. 

(5) Orig. Lib. xviii. cap. 35. 

(6) In det. pag. 825. edit, Leunclau 
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part in that exerciſe, as well as in thoſe above men- 
tioned. And as he affected to have all his actions, 
however ſhameful or ridiculous, publicly recorded (1), 
this inſcription might have been erected in compliment 
to him under that character. Mr. Hearne, who has 
publiſhed this inſcription, ſeems to think, that Com- 
modus might there be ſtiled eques ſingularis, like the 
Grecian and Trojan heroes in their fingle combats, 
who are deſcribed by Homer, as irToourn Ts xa 
pi, H. e, (2). But the inſcription is dedicated 
MaRTI CAMPESTR1I, which is a title given to that 
- deity, not as a warrier, but as preſiding over the 
public games in the Campus Martius at Rome. And 
agreably to this ſenſe of the word Horace fais, 

Ludere qui neſcit, campeſtribus abſtinet armis (3). 


J. w. 


FY re 


2 


(1) Lamprid. pag. 50, 51. 
(2) Praef. ad Guil. Neuburg. Hift. rer. Angl. pag. liii. 
(3) 4. P. v. 379. 
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XVIII. A Catalogue of the Fifty Plants from 

— Chelſea Garden, preſented to the Royal 
Society, by the worſhipful Company of Apo- 
thecaries, for the Year 1754, purſuant to 
the Direction of Sir Hans Sloane, Baronet, 
Med. Reg. & Soc. Reg. nuper Præſes, by 
John Wilmer, M. D. Societat. Phar- 
maceut. Lond. Socius, Hort. Chelſ. Pre- 
fectus & Prælector Botan. 
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Read April 10, 1 601 Ntirrhinum Siculum Linariz 
0753" folio, niveo flore, Tilli. 
1602 Calcalia caule herbaceo foliis haſtato-ſagittatis 
denticulatis, petiolis ſuperne dilatatis. Hort. 
Upſal. 254. 
1603 Calamintha Hiſpanica fruteſcens Mari folio. 
Inſt, R. H. 194. 
Melifla fruticoſa ramis attenuatis virgatis foliis 
ſubtus tomentoſis. Linn. Sp. Plant. 593. 
1604, Calendula foliis obverſe ovatis denticulatis, 
caule fruticoſo perenni. Fl. Leyd. Prod. 531. 
1605 Campanula hortenſis rapunculi radice repente. 
M. H. 2. 460. 
Campanula repens flore minore cæruleo. J. B. 
2. 706. 
1606 Caryophyllus minimus muralis. C. B. 211. 
Lychnis minima muralis. M. H. 2. 547. 


1607 Cephalanthus foliis oppoſitis terniſque. Fl. 
Virg. 15. | 


Scabioſa 
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. 79 ] 
Scabioſa dendroides Americana ternis foliis 
caulem ambientibus, floribus ochro-leucis. 
Pluk. Alm. 336. 
1608 Cerinthe quorundam major, fl. ex rubro- pur- 
puraſcente. J. B. 3. 603. 
1609 Chenopodium Lini folio villoſo. T. 506. 
Linaria ſcoparia. C. B. P. 212. 
1610 Clematis Hiſpanica ſurrecta altera et humilior, 
fl. albicante. H. R. Par. 
1611 Clymenum Hiſpanicum flore vario, filiqua ar- 
ticulata, T. 396. 
Lathyrus vicioides vexillo rubro, petalis ro- 
ſtrum ambientibus cæruleis. M. H. 2. 56. 
1612 Cochlearia altiſſima Glaſti folio. T. 215. 
Lepidium. C. B. 96. 
1613 Conyza latifolia viſcoſa ſuaveolens flore aureo, 
ex Gallo-provincia. Tourn. 455. 
Conyza Pyrenaica foliis Primulæ veris. Par. 
Bat. 127. 
1614 Coreopſis foliis linearibus integerrimis caule 
erecto. Fl. Virg. 18. 
1615 Coriſpermum Hyſſopifolium. D. Juſſieu, Ac. 
Reg. Sc. 1712. 
1616 Digitalis Hiſpanica purpurea minor. T. 165. 
Digitalis Verbaſci folio purpurea minor pe- 
rennis Hiſpanica. Bar. Icon. 1183. 
1617 Dipſacus folio laciniato. C. B. P. 38 5. 
3618 Dodartia foliis lanceolatis ſerratis, floribus ſpi- 
catis. Linaria Bellidis folio. C. B. P. 212. 
Rod. x06. 
1619 Fabago triphylla et tetraphylla flore tetrape- 
talo, fructu membranaceo quadrangulari. 
Burm. pl. Afric, 7, Tab. 3. 


Zigo- 
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Zigophyllum capſularum angulis compreſſo 
membranaceis. Linn. Sp. Plant. 38 3. 

1620 Geranium Anemones folio. Pa. Bat. 178. 

1621 Heliotropium Canarienſe arboreſcens, fol. Sco- 
rodoniæ. H. Am. 129. 

1622 Hermannia fol. Ibiſci hirſuto, flore primo 
luteo, deinde purpuro-rubello. An Her- 
mannia fruteſcens folio oblongo molli cor- 

| dato hirſuto. Boerh. Ind. Alt. 

1623 Heſperis lutea ſiliquis ſtrictiſſimis. Tourn. 222. 

Draba lutea quibuſdam. J. B. 2. 870. 

1624 Hieracium Echioides capitulis Cardui bene- 

dicti majus Arabicum folio ſinuato. Hort. 

Edinburg. 

1625 Hieracium Pyrenaicum longifolium amplexi- 
. 473; 

1626 Jaſminoides aculeatum humile Halimi minoris 

| folio, flore majore violaceo, fructu craſſiore 


per maturitatem flaveſcente. Michel. Nov. 
Gen. 224. 

1627 Ketmia Agyptiaca Vitis folio, parvo flore. 
Tourn. 


1628 Lathyrus Tingitanus ſiliquis Orobi, fl. amplo 
ruberrimo. M. H. 2. 55. 

1629 Lotus leguminibus conjugatis membranaceo 
quadrangulis bracteis oblongo-ovatis. Linn. 
Sp. Plant. 774. 

Lotus luteus ſiliqua anguloſa. Boer. Ind. Alt. 

2. p. 37. 

1630 1 ſegetum rubra foliis Perfoliatæ. C. B. 

204. Vaccaria. Dod. Pempt. 104. 

1631 Marrubium Hiſpanicum calyce ſtellato et 
aculeato. I. R. H. 182. Alyſſon Galeni. 
Cluſ. Hiſt, 35. 


1632 


1874 

1632 Medica major erectior, floribus purpuraſcenti- 
bus. Tourn. 410. 

1633 Meſpilus foliis ovatis ſerratis, pomis ovatis ex 
luteo virentibus nobis. 

1634 Meſpilus foliis ovatis, obtuſis, crenatis, ſpinis 
longis tenuibus, fructu fingulari rotundo, 
umbilico foliaceo. An Meſpilus Virginians. 
Uvz criſpæ foliis. Pluk. Mant. 

1635 Ornithogalum humile foliis ovatis ſeſſilibus, 
floribus corymboſis, nobis. | 

1636 Oſteoſpermum foliis oblongis acute dentatis, 
caule fruticoſo diffuſo, nobis. 

1637 Othonna foliis pinnatifidis laciniis linearibus 
parallelis. H. Cliff. 419. Jacobæa Africana 
fruteſcens foliis Abfinthu umbelliferi incanis. 
H. Amſt. 2. p. 137. 

1638 Pelecinus vulgaris. T. 417. Aſtragalus purpu- 

reus annuus peregrinus, filiquis utriuſque 

ſerræ ſimilibus. M. Hiſt. 2. 107. 
1639 Phyllis ſtipulis dentatis. Flor. Leyd. Prod. 92. 
Valerianella Canarienſ. fruteſcens ſimpla nobla 
dicta. Hort. Eltham 405. 


1640 Plantago anguſtifolia paniculis Lagopi. C. B. 


1 
1641 Ruyſchiana floribus verticillatis, nobis. 
1642 Samolus Valerandi. J. B. 3. 791. Anagallis 


aquatica folio rotundo non crenato. C. B. P. 
252. 


1643 Scabioſa ſtellata folio laciniato major. Tourn. 


1644 Solanum ſpiniferum fruteſcens ſpinis igneis 
Americanum. Pluk. Phyt. 2 25. fig. 5. 
1645 Telephium Dioſcoridis Imperati. 


Vol. 49. M Tele- 
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Telephium repens folio non deciduo, C. B. P. 
287. 
1646 Thalirum minus alterum Parifienfium foliis 
craſſioribus et lucidis. H. R. Par. 
1647 Tithymalus maritimus. C. B. P. 291. 
Tithimalus paralius. J. B. 3. 674. 
1648 Trifolium Bitumen redolens. C. B. 327. 
1649 Trifolium Bitumen redolens anguſtifolium. 
Boer. Ind. Alt. 2. p. 32 
Trifolium bituminoſum arboreum anguſtifo- 
lium ac ſempervirens. Hort. Cath. 
1650 Virga aurea Canadenſis follis carnoſis non ſer- 
ratis latioribus. Hiſt. Oxon. 5 


* =_ _— | * * "ad — * « FA — 


— 


XIX. A Letter to the Right Honourable 
George Earl of Macclesfield, Prefident of 
the Royal Society, on tbe Advantage of 

taking the Mean of a Mumber of Qbjer- 

vations, in practical Aronamy By 

T. Simpſon, F. R. &. 


Read April 10, T T is well known to your Lordſhip, 
"RP" that the method practiſed by: aſtrono- 
mers, in order to diminiſh the errors ariſing from the 
imperfections of inſtruments, and of the organs of ſenſe, 
by taking the Mean. of: ſeveral: obſervations, has not 
been ſo generally received, but that ſome perſons, of 
conſiderable nate, have been of opinion, and ayen 
publickly maintained, that one ſingle obſervation, 
taken 
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taken with due care, was as much to be relied on as 
the Mean of a great number. 1 KS 

As this appeared to me to be a matter of much 
importance, I had a ſtrong inclination to try.whether, 
by the application of mathematical principles, it 
might not receive ſome new light ; from whence the 
utility and advantage of the method in practice might 
appear with a greater degree of evidence. In the 
proſecution of this defign (the reſult of which I have 
now the honour to tranſmit to your Lordſhip) I have, 
indeed, been obliged to make uſe of an hypotheſis, 
or to aſſume a ſeries of numbers, to expreſs the 
reſpective chances for the different errors to which 
any fingle obſervation is ſubject; which ſeries, to me, 
ſeems not ill-adapted : but this I ſhall ſubmit intirely 
to the judgment of your Lordſhip, who have made 
ſo great a number of obſervations, at your ſeat at 
Shirburn ; where, to the beſt collection of mathe- 
matical books, your Lordſhip has added a more 
complete ſet of aftronomical inſtruments than (per- 
— are to be found in the poſſeſſion of any noble- 
man in Europe. 

Should not the aſſumption, which I have made 
uſe of, appear to your Lordſhip ſo well choſen as 
ſome others might be, it will, however, be ſufficient 
to anſwer the intended purpoſe : and your Lordſhip 
will find, on calculation, that, whatever ſeries is 
aſſumed for the chances of the happening of the dif- 
ferent errors, 'the reſult will turn out greatly in fa- 
vour of the method now practiſed, by taking a 
mean value. But I ſhall no longer detain your Lord- 
ſhip — obſervations, but proceed to the 

M 2 matter 


5 


9ꝙ9ͤ——— — — 
— — —— ͤ— mn oc ——_ 


[84] 
matter propoſed ; which I ſhall conſider in the fol- 
lowing propoſitions. 


PRoPoSITION I. 


Suppoſing that the ſeveral chances for the different 
errors that any fingle obſervation can admit of, are 
expreſſed by the terms of the progreſſion 75—*--- - 

71, rr, , , , r---- (where the 

exponents denote the quantities and qualities of 

the particular errors, and the terms themſelves the 
reſpective chances for their happening): tis pro- 
poſed to determine the probability, or odds, that 
the error, by taking the Mean of a given num- 
ber (n) of obſervations, exceeds not a given quan- 


tity (7) 1 


It is evident, from the laws of chance, that, if 
the given ſeries . - +r3 br + ro + 
: br +7* + 73--- + #*, expreſſing all the chances 
in one obſervation, be raiſed to the nth power, the 
terms of the ſeries thence ariſing will truly exhibit 
all the different chances in all the propoſed (n) ob- 
ſervations. In order to raiſe this power, with the 
greateſt facility, our given expreſſion may be reduced 
wr — : whereof the ath power (making 
= 2V + 1), will be xXx 1— f 1-3 
which, expanded, becomes | 


— - — — 17 | +, Cc. 


RS 


multiplied into 


Ns n n-+1 > , n n-+I n--2 3 
L+a + of Ge Ya „Ge. 
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Now, to find from hence the ſum of all the 
chances whereby the excefs of the poſitive errors 
above the negative ones can amount, preciſely, to a 
given number m, it will be ſufficient (inſtead of mul- 
tiplying the former ſeries by the whole of the latter) 
to multiply by ſuch terms of the latter, only, as are 
neceſſary to the production of the given exponent m, 
in queſtion. Thus, the firſt term (ö) of the 
former ſeries is to be multiplied by that term of the 
ſecond, whoſe exponent is 2v+ n, in order that the 


power of 7, in the product, may be 7”. But it is 


plain, from the law of the ſeries, that the coeffi- 


cient of this term (putting = v + m =9g) will be 


l q being the number of factors ; and 


3% :$:2 


conſequently, that the product under conſideration 
will be 222. (a) K 7. Again, the ſecond term 


Ys oF 
of the former ſeries being — 21, the exponent 
of the correſponding term of the latter will be 
—w+nv+m(=7—w), and therefore the term 
itſelf equal to — (q—w) x 7”; which, 


, n n++1 n-+2 5 
drawn into , gives K ar (q—wW)x—nr", 


for the ſecond term required. 
In like manner, the third term, of the product, 
| n n I 


whoſe exponent is m, will be found © — 8 (9—2 7.0 


1 #—TI 


„i.: and the ſum of all the terms having the 
ſame given exponent (n) will conſequently be 


+ 


From which general expreſſion, by expounding 
m by o, + 1, A gs" 2, — 2, Ge. ſucceſſively, the 
ſum of all the chances, whereby the difference of 
the poſitive and negative errors can fall within the 
propoſed limits, will be found; which, divided by 
Fx Ir x 1—7f”, will give the true meaſure 
of the probability required: from whence the ad- 
vantage of taking the Mean of ſeveral obſervations 
might be ſhewn: but this I ſhall exemplify in the 
next propoſition ; which is better adapted to the 
purpoſe, and to which this is premiſed, as a Lemma. 


Remark. 


If r be taken =1, or the chances for the errors in 
exceſs and defect be ſuppoſed exactly the ſame ; 
then our expreſſion, by expunging the powers of 1, 
will become the very ſame: with that ſhewing the 
chances for throwing 21 + q points with » dice; each 
die having as many faces (w), as the reſult of any 
one fingle obſervation, can come out different ways. 
Which may be otherwiſe made to appear, indepen- 
dent of any kind of calculation, from the 8 

ET 
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fideration, that the chances for throwing prec * 
the number , with u dice, whereof the _ 
each, are numbered —v-- - - —3, —2, —1, o, 
+1, +2, +3,---- +v, muſt be the very me as 
the chances whereby the poſitive errors can exceed 
the negative ones by " thin preciſe number ; which laſt 
are, evidently, the ſame as the chances for throwing 


precifely the number v+1. n+m (or n+9) with 
the ſame n dice, when they are numbered in the com- 
mon way, with the terms of the natural progreſſion 
1, 2, 3, 4, 5, Sc.: becauſe the number upon each 
face being, here, increaſed by v + 1, the whole in- 
creaſe upon all the u * will be expreſſed by 


v+1.n; ſo that there will be now the very ſame 


* n. 


chance for the number v+ 1. 2+ m, as there was 
before for the number ; fince the chances for 
throwing any faces aſſi oned will continue the ſame, 
however thofe faces are Ts. 


reseten 1 


Suppoſing the reſpective chances, for the different 
errors which any fingle obſervation -can- admit 
of, to be expreſſed by the terms of the ſeries 
"+2 T3 - —— I. 10 == === 
+ z ze (whereof the coefficients, 
from the middle one (v—+ r); decreaſe, both ways, 
2 to the terms of an arithmetical progreſ- 
ſion): opofed: to determine the probability, 
or odds, 1 error, by taking the Mean of a 
given number (z) of obfervations, exceeds not a 


given quantity 2) 


Purſuing 
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Purſuing the method laid down in the pre- 
ceding problem, the ſum of the ſeries here given 
will appear to be x _—_ (being the ſame 
— 5 
with the ſquare of the geometrical progreſſion 
5-40 x I+r +7* +13--- +7*), and the th power 
thereof, by making z=27, and w uA 1, will 
therefore be given = 7" i- x 17" = 


I 
Which ſeries being the ſame with thoſe in the 


preceding problem (excepting only that the ex 

nents of the former F them 1 —— in ine 
of t, inſtead of u), it is plain, therefore, that if q be 
made =?v + m (inſtead of 2v+ n), the concluſion, 
there brought out, will anſwer equally here: ſo that 
the ſum of all the chances whereby the exceſs of 
the poſitive errors above the negative ones, 
amount to a given number u, preciſely, will be truly 
repreſented by 


XA HT n= —1 —2 
. 
multiplied into | : 
1+ nr re, Ge. 


can 


unn n+2, 
Wa (i) 
ren 
= I n-+2 1 1— 1 2 
7 TT mn” 
Se. Sc. 
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But this general expreſſion, as ſeveral of the factors 
deſtroy each other, may be transformed to another, 


which is more commodious. ” — %). 


3 
in the firſt line, will, by breaking the numerator and 


denominator into two parts, become 
1. TI. #+2. #43: Ai. 9+2- 9+3. — ; 
I. 2. 4 ae <= 7-4 51. 7. T3. —— 4 5 


which „by equal diviſion, is reduced to 
9. TI. E22 22 t. q+n—2 ----0q 


— 


I. 2. 3. —— - ——— 
I —2 5—1 

— 2 = 9. ſuppoſing þ (= a+ n) tu 

3 | 

In the very fame manner, making q=q—w, and 

p (=q9+n) = p—w, it appears, that — 5 


(T= = 2 £2, 2 — ie. 


and conſeque at] * Fs our whole given ex preſſion 


(ſuppoſing p = p—2w, 'p" = = þ—3W, Sc.) will head 
transformed to 


+ tb. _—_— 22 (11) x 7" 


22. | came 23 


I 2 


(n—1) *r. 


Which expreſſion is to * cuntioned till the factors 


become nothing, or negative; and which, when 
Vo. 49. N r=1, 


* + + 
rr, will be the very ſame with that exhibiting 
the number of chances for p points, preciſely, with 
n dice, having each faces: and in this cafe, where 
the chances for the errors in exceſs and defect are the 
fame, the ſolution is the moſt ſimple it can be; fince, 
from the chances above determined, anſwering to 
the number p, preciſely, the ſum of the chances for 
all the inferior numbers (incluſive) may be readily: 
obtained; being given. (from. the Method of Incre= 
ments): equal to 
F. . $2,831 
1 


The difference between which. and half (u), the- 
fum of all the chances, (which difference I ſhall de- 
note by D), will conſequently. be the number of: 
the chances whereby the errors in exceſs (or in de- 
fe&) can fall within the. given limit. m. ſo that 
= will be the true meaſure of the required proba» 
bility, that the error, by taking the Mean of f ob- 


ſervations, exceeds not the quantity =, propoſed. 
To. illuſtrate. this by an example, from whence 
the utility of. the method in practice, may clearly 


__ it will be- neceffiry, in the- firſt place, to 
ign ſome. number for v, expreſſing the limits of 
the. 


XK 
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the errors to which any obſervation is ſubject. Theſe 
limits, indeed, depend on the goodneſs of the inſtru- 
ment, and the {kill of the obſerver ; but I ſhall ſup- 
poſe here, that every obſervation my be relied on to 
| D and that the chances or the ſeveral er- 
rors, —_—— „3“ —2",-1", o“, +1", +2", 
+3", +4", +5", included within the licaits thus aſ- 
ſigned, are reſpectively * e to the terms of 
the ſeries 1, 2, 3, 4, 5, 6, 5, 4» 3, 2, 1: which 
ſeries ſeems much better ada than if all the terms 
were to be equal, ſince it is highly reaſonable to ſup- 
poſe, that the chances for * different errors de- 
creaſe, as the errors themſelves increaſe. 

Theſe particulars being premiſed, let it be now 
required to · ind, what the probability, or chance, for 
an error of 1, 2, 3, 4, or 5 ſeconds will be, when (in- 
ſtead of relying on one) the Mean of fix obſervations 
is taken. Here, then, v being =, and f=, we have 
1 (=2t) =12, wo (=v+1) =6, and 9 (Stun 
=42-+m : but the value of m, if we firſt ſeek the 
chances whereby the error exceeds not 1 ſecond, will 


be had from the equation —- —=+1; where either 


fign may be uſed, but the negative one is the moſt 
commodious : from whence we have m (=—t) = 
—6; and therefore p=36, p zo, p'=24, p iB, 
&c. which values being ſubſtituted in the gene- 
ral expreſſion above Ln 9 will become 


2.28.2 (12) — .. = 00 124 f 7 2 (12) 


66 — 7. 7 = —_ X 220 = == 299576368 : and this 


ſubtracted 9 1088391168 (=4 x 6), leaves 


788814800, for the value of D carreſponding. 
= There · 
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Therefore the required probability, that the error, by 
taking the Mean of ſix obſerva ions, 'exceeds not a 
fingle ſecond, will be truly meaſured by the fraction 
788814800. 


7688301188 and conſequently the odds will be a8 


88814800 to 299576368, or as 2 20 1, nearly. 
Gut the proportion, or odds, when one ſingle * 
ſervation is relied on, is only as 16 to 20, or as i 
to 1.— To find, now, the probability, that the re- 


ſult comes within 2 feconds of the: truth, let — 


be made =—2; ſo ſhall m (=— 27) =—123 nd 
therefore p=30, p'=24, p"=18, &c., And our 
general expreſſion will here come out — 36079407 3 
and confequently D 1052311761: whence 


7888397768 will be the true meaſure of che probabi- 


lity here fought; and the odds, or proportion of 
the chances, will therefore be as 1052 311761 to 
36079497, or as 29 to 1, nearly. But the propor- 
tion, or odds, when one fingle obſervation 1 is relied 
on, is only as 2 to 1: ſo that the chance, for an 
error exceeding 2 ſeconds, is not +5 part 10 great 
from the Mean of ſix, as from one ſingle obſerva- 
tion. And it will be found, in the ſame manner, 

that the chance for an error exceeding 3 ſeconds, will 
not be +555 part ſo great from the Mean of fix, as 
from one ſingle obſervation. Upon the whole of 
of which it appears, that the taking of the Mean of 
a number of obſervations, greatly diminiſhes the 
chances for all the ſmaller errors, and cuts off al- 
moſt all poſfibility of any great ones: which laſt 
conſideration, alone, ſeems ſufficient to recommend 
'Y the 
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uſe of the method, not only to aſtronomers, but to 
all others concerned in making of experiments of 
any kind (to which the above reaſoning is equally 
applicable). And the more "obſervations or experi- 
ments there are made, the leſs will the conclufion 
be liable to err, provided they admit of being repeat- 
ed under the ſame circumſtances. n 
Other examples, and particulars might be added, 
in confirmation of what is here determined; but as 
I would not appear tedious to your Lordſhip, I here 
conclude, who am, EE 


Woolwich, © My Lord, 
March 4, 1755. 
Your Lordſhip's 


moſt obedient humble ſervant, 


T. Simpſon. 
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XX. An Account of the Succefs of Aparic, 
and the Fungus vinoſus, in Amputations : 


By Mr. James Ford, Surgeon, of Briſtol. 


| | Briftol, March 31, 1755. 
| Read April 10, N 1753 I had ſome pieces of the aga- 
1755. ric of the oak brought me from 
France, which I have frequently uſed with fucceſs 
in hzmorrhages, particularly once after the opera- 
tion for the ſtone, where a large artery lay ſo deep, 
that it could not conventently be taken up with a 
needle. After the publication of Mr. Warner's ob- 
ſervations, Mr. Thornhilt applied it fucceſsfully to 


* 


EE . ñ f 
an amputation of an arm, and a leg, in adult ſub- 
jets. I had very early ſuſpicions, that this effect of 
the agaric was more owing to its texture, than any 
ſpecific ſtypticity, and therefore determined to try a 
fungus, very ſimilar to it in ſubſtance, that grows in 
great abundance on the caſks, walls, &c. in wine- 
vaults, and which the coopers here apply to theit 
wounds, whenever they cut themſelves. I have in- 
cloſed two pieces of this Fungus vinoſus, one from 
the caſk, which is of a firmer texture than the other, 
which was taken from a partition-door in the cellar. 
I made choice of the former in the following expe- 
riment. | | 

A. B. Aged 36, ſtrained his ancle two years age, 
from whence an abſceſs in the joint, and caries, enſued: 
the pain and diſcharge brought on many hectical 
ſymptoms, particularly a very troubleſome cough. 
On the 5th inſtant I amputated the leg in the infir- 
mary; and, after the operation, applying my finger 
to the great artery, unſcrewed the tourniquet, to diſ- 
cover the ſmall ones, which the affiſtants covered in 
like manner. I then ſcrewed it to ſuch an exact de- 
= of tightneſs as to ſtop the bleeding from the 

ge artery, which I ſpunged very dry, and applied 
a thick bit of the fungus, with ſome lint over it, 
and ſo to each of the others, and drefled it up, as 
uſual, with a flight bandage. In five minutes I be- 
gan to unſcrew the tourniquet, and by ſlow degrees 
{ſo that the blood might not ruſh too ſuddenly on the 
extremity of the artery), in half an hour looſened it 
intirely. In unſcrewing the tourniquet, I kept an 
account how many turns I made ; that, if the ar- 
tery had bled, I might be able to determine _ 

EX 
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exact degree of tightneſs was neceffary to mw 
ſs it again Four hours after the operation, 
ad occaſion to uſe the bed-pan, and his . | 
raiſe himſelf made it bleed ſo as juſt to ſtain the 
roller, but it ſtopped without * any thing to it. 
On the ſeventh he had a violent fit of coughing, fol- 
lowed by a vomiting, which renewed the bleeding, 
and it bled about three or four QUNCES, but before 
any one could come to his aſſiſtance, it ſtoppꝰd: how- 
ever, the tourniquet was ſcrew'd ſo as to make a. 
flight preſfure on the femoral artery for a few. mi- 
nutes, when. it was looſened again. On the 10th: 
the ſtump: was opened; it had a very fair appearance, 
and has gone on very well. The fungus did. not: 
drop off from the great artery till the 3 | 
March 15, Mr. Thornhill performed an amputa-- 
tion, in the infirmary,. above the knee, on a man of 
twenty · one years of age, and applied this fungus. 
On the zoth ĩt was opened, without the. leaſt ſtain, 
of blood; but on the 22d it bled; from a fit of 
coughing: tightening: the tourniquet for: a ſhort time 
ſtopped it, and it has not bled ſince. The fungus: 
adhered. to the. wound, till the. 3oth.. 


James Ford. 
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Queries ſent to a Friend in Conſtan- 
tinople; ) Dr. Maty, F. R. S.; and an- 


XXI. 


ſwered by bis Excellency James Porter, 
Eg; his " Maiefty s Ambaſſador at Con- 
ſtantinople, and F. 8 


"The Queries propoſed were the Sever following + 


Read April 10, 1. Hether we may know with any 

1755. certainty, how many people 
are 1 — carried off by the plague at Conſtanti- 
Nople ? 

4 Whether the number of inhabitants in that 
capital may be aſcertained :? 

3. Whether what has been advanced by ſome 
travellers, and from them aſſumed by r on po- 
litics, be true, that there are more women than men 
born in the eaſt? 4 
Whether plurality of wives is in fact as it was 
confidently affirmed to be, in the order of * 
favourable to the increaſe of mankind? 

5. What is the actual ſtate of inoculation in the 
eaſt? 


6. What is become of the printing-houſe at Con- 
ſtantinople? and are there any original maps of 
the Turkiſh dominions, drawn from actual ſurveys? 
What ſort of learning is cultivated among the 


7. 
Greeks, and among the Turks ? 


To 
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To theſe Queries bis Excellency James Porter, Eſq ; 
his Majeſty's Ambaſſador at Conſtantinople, and 

Fellow of this Soctety, was pleaſed to make the fol- 

lowing Anſwer : 

I. The only plague, which I obſerved at Conſtan- 
tinople, in the courſe of ſeven years, was that of the 
year 1751 : there are almoſt annually diſperſed acci- 
dents, ſome perhaps real, ſome ſuggeſted by trick 
and deſign, to ſerve ſiniſter purpoſes. 

I attempred that year to throw ſome obſervations 
on paper ; but all that I could make out of them 
was ſo unſatisfactory, trite, and imperfe&, that I 
thought them, on a review, ſcarce worth notice. 

I am convinced, that whatever is told us of that 
diſtemper is fcarce to be depended on; rather con- 
jecture than obſervation, rather the play of imagina- 
tion than fact. However, 1 had made it a principal 
ſtudy to attain to ſome data, whereby I could draw 
a probable concluſion concerning the number of the 
dead, that year, which might alfo have led me to 


have aſcertained that of the inhabitants at Conſtan- 


tinople. 8 

2. The Turks have no regiſter, no bills of mor- 
tality: they are prohibited, by their law, to enume- 
rate the people. I applied to the Reis Effendi, and 
other miniſters of the Porte, to know what probable 
calculation they could make concerning the num- 
ber of dead ; but they all concurred in one general 
anſwer, that they had no other but what was founded 
on the decreaſe of the conſumption of the quantity 
of corn, or bread; and in general talked of about 
150000. I therefore betook myſelf, with all my 
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cafe and induſtry, to try what probable concluſions I 
could draw from that imperfect datum. Corn is 
delivered out by an officer of conſideration, and an 
exact regiſter kept. 
Before the commencement of the plague, that was 
in March and April 175 1, the conſumption of corn 
was 19000 meaſures, called Khilo'ss On its conti- 
nuapce and decreaſe it diminiſhed to 17000, and on 


its total ceflation, it was found not to amount to 


above 14000. A khilo weighs twenty-two okes. It is 
| mai to eighteen okes of flower. The bakers 

ave generally the ſecret to make out of this laſt 
quantity twenty-ſeven okes of bread. They add to 
an oke of flower one of water, beſides ſome ſalt; 
and as their bread is almoſt dough, few of the 
watry particles are exhaled ; and it is thought of the 


beſt, if it is not doubled in quantity, when taken out 


of the oven. 


The common people, and even moſt of the mid- 
dling and eaſy, live principally on bread ; the for- 
mer with onion, garlick, fruits, or pulſe, according 
to the ſeafons ; the latter with very ſmall portions of 
fleſh, or fiſh. The more laborious profeſſions, as 
labouring men, ſtone-cutters, carpenters, &c. eat 
from two to two and a half okes a day; the other, 
according to the common run of families, compoſed 
of men, women, and children, half an oke each; 
ſo that the loweſt calculation, on a medium, may be 
about an oke and a quarter daily, eaten by each perſon 
at Conſtantinople. 

But ſhould it be thought too much, an oke, which 
is two pounds three-quarters Engliſh, we may ſup- 


poſe 


| 
: 
4 
; 
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poſe nearer truth : the following concluſions then will 
reſult : 
That therefore on the higheſt number of 1900s x 
27, we have 513000, the quantity of okes of bread 
canſumed, and conſequently the number of ſouls at 
Conſtantinople. That on the decreaſe of the plague 
to 17000, 54000 perſons were either dead or miſ- 
ing. That when the quantity was reduced to 14000 
on the ceſſation, thoſe either fled or dead amounted 
to 135000. 

It is faid by ſome, that Conſtantinople contains 
near three millions of inhabitants; but on whatever 
ſuppoſition we take the conſumption of the quantity 
of , that quantity will be found erroneous. 
On a groſs calculation made by ſome of the prin- 
cipal men, and particularly the Chiorbachee's, or 
colonels of Janizaries, who had their tations at the 
moſt noted and only. places where the funerals paſs, 
they reckoned for fix weeks, whilſt the plague was 
at its height, and in its criſis, from goo to 1000 
per diem; and that the whole amount of the dead 
in that time might be about 40000: and from the 
time it was in its increaſe and decline, they added 
I 5 to 20000 more. If therefore we admit 60000 
in the whole, it will be as that ſum to 513000, of 
as I to 88. | 

There is a remarkable coincidence between this 


proportion, and the number of dead which was 


carried out of the Adrianople-gate, during twelve 
days, the ſame ſeaſon of the year 1752 ; and of the 
like number of days in 1751. ; 


O 2 1752 
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1752 Health. 


| 1751 Plague. 
June 14 tr June 12— 24 
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So that the number of dead, at leaſt through that 
gate, in time of common health, was to thoſe in 
that of fickneſs, as 59 to 489, or as 1 to 8, nearly. 

The Adrianople-gate is reckoned the greateſt paſ- 

fage for the dead, on account of its vicinity. to the 
molt extenſive burial-places. 
A great deduction muſt be made for the vaſt de- 
creaſe of the conſumption of wheat towards the 
ceſſation of the plague, from the conſiderable num- 
bers, who fled into Aſia, the. iſlands of the Archipe- 
lago, and Romelia. 5 

A cogent argument with me to demonſtrate, that 
Conſtantinople is not peopled in proportion to its 
extent, is 3 immenſe care which the late Sultan 
Mahmud took, not to admit new inhabitants, or 
ſtranger S 5: 
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none could remain a night in the city 


ſtrangers 3 
without commands from the Porte; and thoſe were 
with great difficulty obtained. 

It is extreme difficult, if not impoſſible, to come 
at any other computus of the number of inhabitants, 
much more ſo of houſes, at Conſtantinople. The 
city is divided ſomewhat in the manner it was under 
the Grecian empire, that is, into different quarters 
called Mahales, and each under the ſpecial direction 
of an Imaum. As far as it extends to their imme- 
diate advantage, they are informed of the number of 
families in their diſtrict ; but whoever would dare 
to collect from them, might not only riſk the cen- 
ſure of the government, but his head. Beſides, if 
the inquiry is general concerning houſes, it is im- 
ſſible to fix a determined idea; they confound pa- 
ce, ſeraglio, ſhop, room, and call them indiſcri- 
minately houſes. The Jews ſay, that they have 
10000 1 at Conſtantinople: but in what we call 
a houſe, there are perhaps ten families, and the di- 
ſtinct number of the latter they dare not mention. 
I endeavoured with perſuaſion, and all my weight, 
to induce the Greek and Armenian patriarchs, to ob- 
tain for me a regiſter of the births and burials of their 
reſpective communities; but at length they acknow- 
leged it impoſſible. Their pariſhes are farmed to 
curates, by the dioceſan biſhops; the income ariſes 
from births and burials; ſo that to conceal the 


former, they muſt likewiſe the latter; and they 


never exhibit a faithful regiſter. 


3. That there are more women than men born 
in the eaſt, ſeems a figment of travellers, rather than 
founded in truth; it is ſcarce to be known, where 


polygamy 
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lygamy is lawful. The apparent concluſion ma 
22 A becauſe many of the Harems of ho 
opulent, eſpecially in the great cities, are numerous: 
but theſe are not compoſed of the natives ef thoſe 
cities, but are brought from countries where the 
chriſtian rites are obſerved, in time of peace, from 
Georgia; and of war, from Hungary and Ruſſia, c. 
ſo that if more women are found in ſuch families 
than men, they muſt be looked upon as an extra- 
neous production annually, or daily imported. 
T think I can aver, on good foundation, that we 
have not yet extant, an exact genuine account of the 
cuſtoms, manners, and practices, of theſe people, 
nor really of theſe countries. Thoſe which 1 have 
read are extreme faulty, not to ſay worſe, in many 
particulars, which have fallen under my own know- 
lege. What am I then to conclude, as to thoſe that 
have not? And how can a Tournefort, and many 
others I could name, in running over vaſt tracks of 
countries in two years, or leſs, ſometimes by night, 
ſometimes by day, with haſty caravans, give us a 
true hiftory? Even Ricaut's, he, who dwelt ſome 
years in theſe countries, is founded on very imper- 
fect memoirs : what he ſays of the interior of the 
ſeraglio is impofſible to be known; and I find by 
ſome original letters of his, from Hamburg, to a 
nephew he had, as ſecretary to this embaſly, that 
he begged for ſome notes of one Mr. Coke, formerly 
in that office, in order to continue his hiſtory. Now, 
it is evident, that all ſuch notes muſt have been only 
the hearſay of the Chriſtians of Pera, who neither 
have, nor ever had, knowlege or obſervation ſuffi- 
cient to be depended on; nor dare they venture to 
Enter 


[ 203 ] 
enter into intimate particulars with ſuch Mahometans 
as could truly inform them. | 

Credulity and vulgar errors abound, as a conſe- 
quence of their faith; for they are all Greeks or Ro- 
maniſts, Thoſe are taken traditionally. To inſtance 
in one collected from them, and univerſally received 
by travellers ; they tell us, that the Turks make pub- 
lick prayers and progeſſions in time of plague, when 
1000 corps a day are carried out of the Adrianople- 
gate. This tradition was current in the year 1751. 
I knew it muſt be falſe from the very Koran. How- 
ever, I had the queſtion put to many, particularly to 
the Reis Effendi, great chancellor of the empire, 
who let me know they never numbered them, nor 
inquired minutely how many died; that in time of 
great calamity or ſickneſs, they only ordered a paſſage 
of the Koran to be read in their Moſches. Thus, 
by a ſingle inquiry, I detected a fable which has 
paſſed current, ſince Mahomet the Second's time. 
This - is one example of many. 

4. I can affirm, with truth, what may ſeem a pa- 
radox, that in general, Mahometans, notwithſtand- 
ing their law, procreate leſs than Chriſtians. The 
rich, who are the only perſons that can maintain 
concubines, have ſeldom four or five children. Few, 
I have heard of, or known, exceed two or three; many 
of the former, and moſt of the middling and poorer 
ſort, have generally but one wife. The latter indeed 
exchange them with facility; but yet we do not per- 
ceive they have a numerous progeny. I take this to 
ariſe from a cauſe different from that which is com- 
monly aſſigned, not from their being enervated by 
variety, but rather from their law. The frequent 

ablutions 
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ablutions, required by the doctrine of purity and im- 
purity, * may check the libidinous paſſion; 
or when it is at its height, they find themſeves prohi- 
bited enjoyment. To enforce this obſervation might 
lead me into ſome ſingular reflections. : 
g. Inoculation is practiſed at preſent among the 

Greeks, and, notwithſtanding religious ſcruples, 


| 3 | 8 7 5 among the Romaniſts: with the few, whom I have 
Exo, it generally ſucceeded ; but the numbers will 


not admit of compariſon. There are not perhaps 
twenty in a year inoculated. The Timon family pro- 
tend, that a daughter had been inoculated at fix 
months old, but afterwards acquired the ſmall-pox 
in the natural way, and died at twenty-three years. 
The evidence is doubtful. Timoni's account is incor- 
rect; his facts are not to be depended on. Pylarini's 
is more exact. It was neither Circaſſians, Georgians, 
nor Aſiatics, who introduced the practice. The firſt 
woman was of the Morea ; her ſucceſſor was a Boſ- 
niac ; they brought it from Theffaly, or the Pelo- 
ponneſus, now Morea. They properly ſcarified the 
patient, commonly on many parts, ſometimes on the 
forehead, under the hair, fometimes on the cheeks, 
and on the radius of the arm. A father told me, that 
the old woman not being able, through age, to make 
the incifion on his daughter, with the razor, he per- 
formed that ion. The needle has alſo been uſed. 
The Turks never inoculate : they truſt to their fatum. 
Whence the method had its origin ſeems here un- 
known. A Capuchin friar, whom I often ſee, was on a 
miſſion in Georgia for. above fixteen years; he has re- 
turned about two years; he is a grave ſober man, who 
gives an hiſtorical account of the virtues and —__ 
an 
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and evil, of that country, with plainneſs and can- 
dour. The uſual introduction and ſecurity of theſe 
miſſionaries is the pretence to the practice of phy- 
ſic, that in deſtroying bodies they may fave ſouls: 
ſo that this honeſt man, who is extremely ignorant, 
was in high reputation both as phyſician and con- 
feſſor. It was therefore impoſſible, as he himſelf 
obſerves, that either the public or private practice of 
inoculation could be concealed from him; but he 
has moſt ſolemnly declared to me repeatedly, that 
he never heard one word about it at Akalſike, Imi- 
rette, or Tifflis; he is perſuaded, that it has never 
been known among them. He has often and fre- 
quently attended the ſmall- pox, which is almoſt cer- 
tain death there; and generally, if not always, of the 
confluent kind. | | 

6. Printing was introduced by an Hungarian re- 
negado, who called himſelf Ibrahim Effendi : it had 
no long continuance. The copies are not many, and 
are now very dear and ſcarce; few even to be 
bought. 83 

The maps did not exceed three or four; one of 
Perſia, one of the Boſphorus, and one of the Euxi- 
nus, or Black- ſea; they are not to be found but in 
private hands. All our maps of theſe countries are 
extremely imperfect and incorrect. 

The jealouſy and ſuperſtition of the people, tho 
the government ſhould permit Chriſtians to raiſe any 
printing-houſe, would be an irreſiſtible impediment; 
and they are too ignorant themſelves to be ever ca- 
pow of doing it. The adoptive -ſon of this Ibra- 

im Effendi, who bears the ſame name, is ſecretary 

under the interpreter of the porte ; he has all the 
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materials for printing, but never could find, - fines 
his father's death, and during Sultan -Mahmud's 
reign, money to carry it on. 'The queſtion is now; 
whether Sultan Oſman is not too ſtrict a muſſulman 
to continue the permiſſion; n. 
7. The progreſs of arts and ſciences, and litera- 
ture, ſeems travelling on, gradatim, to the weſtward, 
from Egypt to Greece, from Greece to Rome, 
thence to the weft of Europe, and I ſuppeſe at laſt 
to America. We find few traces in the eaſt: the 
Greeks, who ſhould be the depofitaries of them, are 
the fame Greeks ever were, Homines contention? 
cuptdiores quam veritatis. They have retained all 
the vices, 1 fections, ill habitudes, of their an- 
ceſtors; but have loft all their public ſpirit, and 
public virtues. The clergy, who ſhould fupport the 
whole machine of learning, are themſelves the ſource 
of ignorance ; all their talents and acquiſitions con- 
fiſt in bribing amongſt the Turks, and ſolliciting to 
deſtroy one patriarch in order to make another ; to 
raiſe from a curacy to a biſhoprick, and to exchange 
from an indifferent one to a better. They endea- 
vour to cultivate literal Greek, and fome ſtudy it, 
but advance no further. There are neither gram- 
marians, critics, hiſtorians, nor philoſophers, among 
them ; nor have they proper yu ptors or maſters to 
inſtruct. They have formed a fort of an academy 
at Mount Athos, for their youth, which will ſcarce 
ſurvive the perſon who has undertaken it: he has 
himſelf but the mere elements of ſcience. How- 
ever, his defire of knowing may improve him ; and 
he may perhaps lay the foundations in ſome youth. 

with ſucceſs. 8 , 
TOE The 


— 


1 

The Turks have many books amongſt them, tho 
exceedingly dear; folios I have ſeen coſt 100 to 
2 and 300 dollars each; i. e. from 15 J. to 45. The 
few printed folios, ſome of which I pick d up ſome 
years ago, coſt 5 1. to 6/. ſterling. Their ſcribes 


ſpend many years about a few copies. Their learn- 
| — principally in abſtruſe metaphyſics: ſome 
few touch the ſurface of ſcience. I have looked out 
with great induſtry for old Arabian manuſcripts in 
the mathematical way: what they brought me were 
tranſlations of ſome propoſitions of Euclid, Theo- 
doſius, Archimedes, and Apollonius. They have 
ſome parts of Ariſtotle ; but their favourite philoſo- 
phy is the atomical or Epicurean, which with them 
is called the Democritical, from Democritus. Many 
of their ſpeculative men have adopted that ſyſtem, 
and conform to it in their ſecret ice. The in- 
ſtitutes and practice of phy ſic are taken from Galen. 
Eben Zyna, or Avicena, is a principal guide: Ma- 
thiolus is known. But with all this, as the ſole drift 
and end of their ſtudy is gain, there does not ſeem 
the leaſt emulation towards true knowlege : ſo that 
the ſtate of letters may be {aid to remain deplorable, 
without the leaſt glimmering, or remote profpect of 
a recovery. | #1 
Conſtanti x | 
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Since the reception of this memoir, Dr. Maty has 
received another letter from the ſame gentleman, in 


which he finds ſome new facts tending to clear up 
the accounts relating to the practice of inoculation 
among the Georgians. ' Theſe: he hopes will not be 
unacceptable, as they come from a perſon equally 
able, by his univerſal knowlege and diſtinguiſhed 
ſtation, 1 to procure the beſt informations, and willing, 
for the good of mankind, to communicate them 1 in 
the — obliging and. candid manner. 


| e May I7, 188. n 
AM now to correct the report of the Capuchin 
concerning inoculation in Georgia. One of their 
phyſicians, a moſt ignorant fellow, who lives by his 
profeſſion here, avers that, among thoſe who follow 
the true Georgian rites, not CEE” the practice 
is common. It has its riſe, from mere ſuperſtition, 
He tells us, That the tradition and religious be- 
« lief of that people is, that an Angel prefides over 
« that diſtemper, that therefore, to ſhew their con- 
fidence in him, and to invite him to. be propi- 
«© tious, they take a pox from the ſick. perſon, and, 
„ by a ſcarification, they inſert it in one 2 health; 
generally between the fore-finger and thumb. It 
«« never miſſes its effect, and the patient always re- 
« covers. To attract the Angel's good-wilt more 
« effetually, they hang the patient's bed with red 
cloth or ſtuff, as a colour moſt agreeable to him. 
He has been affiſtant to this practice, and declares 
« it to be common.” Perhaps the only good effect 
ever known produced by that monſter fuperſtition ! 
The Capuchin acknowleges, that it might be i 
8 


cc 
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the Georpians the Doctor mentions, and not have fell 


under his knowlege. To vindicate his i ignorance, he 


diſtinguiſhes the parts of Georgia, or its diviſions. 


He has never been at Cackett, and ſtaid but three 
weeks at once in Tifflis. 
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XXII. Extract if © Two Letters to Tho- 


mas Hollis, E/g; concerning the late Diſ- 


coveries at Hercu laneum. 


Read April 10, L L the antiquities, which. were in 
1 the royal palace at Naples, that is, 
thoſe which did belong to the Parma collection, have 
been catried to the King's new palace of Capo di 
monte; and it is reported, that Padre Pancrazi will 

have the care of them. 

Paderni has the cuſtody of all the bronzes, and 

things in gold and filver, which have been found in. 
the different places where they have dug, by order 
of the King ; and they are handſomely arranged in 
ſeveral rooms at Portici, The great gallery there is 
almoſt finiſhed. In it are to be depoſited the ſtatues 
in bronze and marble, the pictures, the. inſcriptions, 
and the columns of verd' antique and oriental ala-- 
baſter found throughout the kingdom. 

Near the royal palace at Portici, has been diſco- 
vered a large garden, with a palace belonging. to it. 
In one room of this palace was found a moſaic pave- 
ment (which I have ſeen) made up of different co- 


loured ſtones. It repreſents a city ſurrounded: with 
walls, 


L110 | 
walls, having four towers, one at each corner ; and 
has fince been taken up, to be placed with other 
_ beautiful antique pavements in the ſaid gallery. 

For ſome time paſt they have been digging at 
Santa Maria di Capua, by the King's order. There 
they have met with ſeveral very fine ſtatues of Greek 

workmanſhip; and among them a Venus, which is 


intire, and matchleſs; and all of them have been 
carried to the King's new palace at Caſerta. 


Exrract of a Letter from Camillo Padetni, 
dated at Naples, January 1755. 


Read April ro, FC TOBER 22, 1754, was found a 

1723. buſt in bronze, larger than the life, 
and of excellent Greek workmanſhip ; which from 
fome circumſtances may be thought to be a Syrian 
king. It has eyes of white marble, like many other 
buſts, which have been met with. 

Noyember 27, we diſcovered the figure of an old 
fawn, or rather a Silenus, repreſented as fitting upon 
a bank; with a tyger lying on his left fide, u 

Which his hand reſted. Both theſe figures ſerved to 
adorn a fountain, and from the mouth of the tyger 
had flowed water. This Silenus>was of bronze, and 
of good workmanſhip. The head was crowned with 
ivy, the body all over hairy, and the thighs covered 
with a drapery. 

From the ſame ſpot were taken out, November 2g, 
three little boys of bronze, of a good manner. Two 
of theſe are young fawns, having the horns and cars 
of a goat. They have likewiſe filver eyes, and — 

0 
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of them the goat-ſkin on his ſhoulder, wherein they 
antiently put wine, and through which here the 
water iſſued. The third boy is alſo of bronze, has 
ſilver eyes, is of the fame ſize with the two former, 
and in à ſtanding poſture like them, but is not a fawn. 
On one fide of this laſt ſtood a ſmall column, upon 
the' top of which was a comic maſk, that ſerved as a 
capital to it, and diſcharged water from its mouth. 
All the figures before deſcribed are two palms in 
height without their baſes. 4 0 

— 16, in the ſame place were diſcovered 
another boy, with another maſk, and three other 
fawns ; in all reſpects like thoſe, which were found 
the 27th and 29th of November, except that there 
was no tyger. Beſides theſe we met with two little 
boys. in bronze, ſomewhat leſs than the former. 
Theſe likewiſe were in a ſtanding poſture, had filver 
eyes, and held each of them a vaſe, with handles, 
upon his ſhoulder ;. from hence the water flowed. 
We alſo dug out an old fawn, crowned with ivy, 
having a long beard, a hairy body, and ſandals on 
his feet. He fat aſtride upon a large goat ſkin, 
holding it at the feet with both his hands, from 
which had iſſued a larger quantity of water than 
from the others; though the fawn himſelf is of the 
fame ſize with the former. 
All the above-mentioned fi wm were taken out 
of a place not exceeding eight palms ſquare, and 
were covered with the ruins of the building : for 
they were not in a garden, but in a room paved with 
moſaic work, the remaining part of which we are 
now going on to examine. You may rely intirely 
upon what I write, as nothing can be moved "m 


 Fuas} 
the place where it is diſcovered, but in my preſence, 
We have likewiſe found a large quantity of houſe- 
hold furniture, made of earthen and iron ware, and 
| ſome glaſs. At preſent this is all that I am at liberty 
to mention. Shortly will be publiſhed a general 
catalogue of all the things, which have hitherto been 
found; and this year will come out alſo the firſt 
volume of the paintings. - Both theſe I will take 


care to convey to you. 


C_ 


XXIII. Copy of a Letter from a learned 
Gentleman of Naples, dated February 2 5, 
1755, concerning the Books and antient 
Writings dug out of the Ruins of an Edi- 

' fice near the Site of the old City of Her- 
culaneum; 0 Monfignor Cerati, of Piſa, 

F. R. S. ſent to Mr. Baker, F. R. S. and 

by him communicated; with a Tranſlation 


by John Locke, Eſq; F. R. S. 


Read April 17, N obedience to your commands, I 
755 Jſend you the beſt account I can of the 
writings. You muſt know then, that within two 
years laſt paſt, in a chamber of a houſe, (or more 
properly ſpeaking, of an antient villa, for by many 
marks it 1s certainly known, that the place, where 
they are now digging, was never covered with build- 
ings, but was in the middle of a garden), there has 
been found a great quantity of rolls, about half a 
i palm 
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Im long, and round; which appeared like roots 
be — black, 


and ſeeming to be only of one 
piece. One of them falling on the ground, it broke 
in the middle, and many letters were obſerved, by 
which it was firſt — th that the rolls were of 
| papyrus. The number of theſe rolls, as I am told, 
were about 150, of different fizes. They were in 
wooden caſes, which are fo much burnt, as are all 
the made of wood, that they cannot be 
recovered. The rolls however are han” though each 
appears like one piece. Our king has cauſed infinite 

s to be taken to unroll them, and read them; 
og attempts were 1n vain ; only by ſlitting ſome 
of them, ſome words were obſerved. At length 
Signor > Aﬀenani, being come a ſecond time to 


Naples, propoſed to the king to ſend for one father 
Antonio, a writer at the Vatican, as the only man in 
the world, who could undertake this difficult affair. 
It is incredible to imagine what this man contrived 
and executed. He made a machine, with which, 
(by the means of certain threads, which being 
gummed, ſtuck to the back part of the papyrus, 
where there was no writing), he begins, by degrees, 
to pull, while with a ſort o ingraver's inſtrument he 
looſens one leaf from the other (which is the moſt 
difficult part of all), and then makes a ſort of lining 
to the back of the papyrus, with exceeding thin 
leaves of onion (if I miſtake not), and with ſome 
ſpirituous liquor, with which he wets the papyrus, 
by little and little he unfolds it. All this abour 

cannot be well comprehended without ſeeing. With 
patience ſuperior to what a man can imagine, this 
good father has unrolled a E large piece of pa- 
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pyrus, the worſt preſerved, by way of trial. It is found 
to be the work of a Greek writer, and is a ſmall phi- 
loſophic tract (in Plutarch's manner) on muſic ; blame- 
ing it as pernicious to ſociety, and productive of ſoftneſs 


and effeminacy. It does not diſcourſe of the art of 


muſic. The beginning is wanting, but it is to be 
hoped, that the author's name may be found at the 
end: it ſeems however to be the work of a ſtoic 
philoſopher ; becauſe Zeno is much commended. 
'The papyrus is written acroſs in ſo many columns, 
every one of about twenty lines, and every line is 


the third of a palm long. Between column and co- 

lumn is a void ſpace of more than an inch. There 
are now, unrolled about * thirty columns; which is 
about a half of the whole; this roll being one of 
the ſmalleſt : the letters are diſtinguiſhable enough. 


Father Antonio, after he has looſened a piece, takes 
it off where there are no letters ; and places it be- 
cryſtals for the better obſervation ; and 
then, having an admirable talent in imitating cha- 
racters, he copies it with all the lacunæ, which are 
very numerous in this ſcorched papyrus; and gives 
this copy to the Canon Mazzocchi, who tries to ſup- 
ply the loſs, and explain it. The letters are capital 
ones, and almoſt without any abbreviation. The 
worſt is, the work takes up ſo much time, that a 
ſmall quantity of writing requires five or fix days to 
unroll, ſo that a whole year is already conſumed 
about half this roll. The lacunæ, for the moſt part, 
are of ne or two words, that may be ſupplied by 
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the context. As ſoon as this roll is finiſhed, they 
will begin a Latin one. There are ſome fo volu- 
minous, and the papyrus ſo fine, that unrolled they 
would take up an hundred palms ſpace. They tell 
me, that ſome of the Latin ones are in a running 
hand ; which confirms the opinion of the Marquis 
Maffei, That the character, by us abſurdly called 
« Gothic and Lombard, is the antient running- 
* hand, corrupted by time.” However, I have not 
ſeen any of theſe laſt. The curioſity of theſe pa- 
pyri is, that there is no little ſtaff on wood, on 
which they were rolled. 5 
 _ Thus I have told you all, that I know, concerning 
theſe papyri. 22 
We may comfort ourſelves, that the affair is in 
good hands; being under the care and conduct of 
ſo learned an antiquarian, as the Canonico Mazzocchi, 
and of this able and adroit Father Antonio. 


W˙»„ů 


XXIV. An Account of the ſeveral Earth- 
quakes of late felt at Conſtantinople; by 
his Excellency James Porter, E/q; his Ma- 

jeſtiys Ambaſſadir at that Place; in a 
Letter to the Reverend Mr. Wetſtein, 
F. R. S. dated February 15, 1755. 


Read April 17, Iſtorians of the lower empire give 

"TIE" us various accounts of earthquakes, 
which have happened at Conſtantinople. Gillius in- 
forms us of many of later date; and an ancient co- 
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at Conſtantinople; it laſted ſome ſeconds. I mark d 
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lumn ſtanding in the city, called the burnt pillar, 
declines from the perpendicular, as a teſtimony of 
ſome conſiderable ſhock. The only memorable one 
I have heard mentioned was in the year 1719, which 
ſeemed ſo rather from the continuation of ſeveral 
ſhakes for thirty days, than any confiderable damage. 

Some inconfiderable, and ſcarce meriting notice, 
T have felt in different ſeaſons; one very ſenſible on 


"the th of May 1752, at five in the morning. 


We had an account of a violent earthquake at 
Adrianople that year, on the 5#th of July, at about 
eight p. m.; that it was attended with uncommon 
fiffures and openings of the earth, and eruptions of 
waters, carrying a ſulphureous ſtench. Conſiderable 
damage was done to many moſches and houſes: the 
ruins remain to this day. Leſſer ſhakes were felt the 


whole month of Auguft. We did not hear, whether 
it extended to t 


he weſtward, nor of any particular 
phznomena preceding it. 
On the ſame day and hour we had it v 


ftrong 


the wind at ſouth that morning, and the ſpirits in 
the Thermometer at 40: the mercury in a ſmall 
mercurial Thermometer of Bird's ftood at 79. The 
afternoon the wind came about to the E. S. E. a 
ſtrong gale, which continued during the earthquake. 
Its firft motion appeared to us perpendicular, and a 
heaving of the houſe, and us, as it were, off of our 
chairs. It was ſucceeded by three or four regular 
momentaneous horizontal vibrations, ſo that the walls 
of the houſe receded and returned, hke the recipro- 
cal motions of a ſhip; and it was with difficulty we 
ſtood firm. Theſe vibrations we judged had their 

- direction 


„„ 
direction from N. W. to S. E. and their origin from 
Adrianople. The Thermometer at that time ſtood 
at 36; the mercury at 8 1. A dead calm ſucceeded, and 
at 11 at night I marked the ſpirits 37, and mercury 
30. The letters from Smyrna told us, that a ſmall 
ſhake was felt there at the ſame hour : fo that if we 
could ſuppoſe all the clocks and watches exact, and 
that the firſt exploſion of the igneous matter was at 
or about Adrianople, we muſt conclude the com- 
munication of theſe vaſt diſtant motions to have been 
inſtantaneous; and though we ſhould vary ſome mi- 
nutes, the velocity is incredible, and may be thought 
nearly to come up to that of ſounds. 

We had on the gth of November, that year, a 
ſmall ſhake, at 5. 3o'. a. m. Spirits 68. a. m. 66. p. m. 
Merc. Ther. 56. a. m. 54 p. m. Wind N. E. fair 
weather. | - | 

The moſt violent one I ever felt, was on the 2d of 
September 1754, at 10 at night. The preceding 
month did not vary 4 or 5 degrees of heat from other 
years: it came, as that of the 29th of July, without 
any preparatory figns, and with this difference only, 
that it was in a dead calm. The wind that day had 
been from E. N. E. to E. the ſky at night with ſhort 
clear undulating clouds, ſome bluer than others, and a 
bright moon. The firſt ſhock ſeemed intirely per- 
pendicular, and the houſe, with a violent crack, heaved 
as it were off of its foundation; ſo that the floor of 
a large chamber ſeemed to riſe from the exterior wall 
of the houſe to the interior of that room, and made 
a perfect inclin'd plane. The windows appeared to 
me higher, and the chair, in which I fat near that 
interior wall, to fink lower; and when I roſe up I 


perceived 
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perceived the inclination very ſenſibly. It ſettled ſoon 
after, and was ſucceeded by ſeveral horizontal vibra- 
tions: all the pendulums ſtopp'd ; mine preciſe,y at 
ten, ſome at a few minutes'after or before, accord- 
ing to their greater or leſs regularity. My ſervants 
told me, that the horſes roſe from their litter with 


violent emotions, and continued ſome time uneaſy : 


all the fowls were an the wing, and cackled ; dogs 
and cats ran about ſeiz d with fear. The wells, of 
which I have three, became the one dry, the others 
almoſt ſo. The damage was conſiderable, but moſtly 
amongſt the old ſtone or brick buildings, as moſches, 
the ſeven towers, public khans, and old walls. All 
the houſes are built with wood and mud brick dried 
only by the ſun, which the people of the country 
pretend to be, by the leſs weight on the foundations, 
a greater ſecurity againſt earthquakes : in fact, none 
but very old ones, and but few ſuffered ; thoſe well 


repaired came off unhurt, or with ſome cracks and 


fiſſures only. It was immediately ſaid, that the per- 


ſons killed amounted to ſome hundreds; but the truth 
is, there were not above ſixty. The more elevated 
the apartments, the more ſenſible the ſhock ; thoſe, 
who were in the ſtreets, or in the fields, in motion, 
did not feel it. The duration by many was extended 
to minutes ; but, as far as I could judge, it did not 
exceed ſome ſeconds, at moſt 30". The Thermo- 
meter at 48. a. m. 47. p. m. the Mercury at 74 a. m. 
72. p. m. and the Mercury in the Barometer at 2. 


Tolerable good weather. 


We perceived its line of direction from the eaſt, 
from whence we had afterwards an infallible confir- 
mation ; for it has been traced from Sivas, a large 

| : City 


— 
— 


* 2... 4 6 
city in Aſia Minor, towards the confines of Diar- 
beckir, or Meſopotamia, where it has done fome 
damage: thence it came on weſt, and left great 
ruins in ſome ſmall towns and villages ; ; paſſed to 
Nicomedia, and ſo to Conſtantinople. We had no 
account of its extending to Adrianople; it was merely 
felt at Smyrna ; other ſhakes were felt that night at 
twelve of the clock. 

And on the zd, at 10 and 12 a. m. wind at E. and 


8. E. Ther. 46. a. m. 44. p. m. Mercurial 75. a. m. 
and p. m. | 

On the 4th, two more, one at 2 ind at 11. 1 
p. m. wind N. and N. E. freſh. Ther. 42. a m. 


44. p. m. Merc. 78. a. m. 75. p. m. Bar. I. mark d 
dark weather, wind N. 

T he 5th, one at the break of diy: and another at 
9. 400. a. m. wind E. N. E. to N. freſh clouds. Ther. 
44. a. m. 45. p. m. Mer. 75. 

On the 6th, two ſhakes at four in the morning. 
Little wind, almoſt calm. Ther. 44. Mer. 77. a. m 
76. p. m. At between 8 and 9 of the clock this 
night we had a fingular phænomenon; a topical ob- 
long cloud formed itſelf due weſt in the very point 
where the ſun had ſet, of a black denſe conſiſtency, 
emitting flames, rays, and fiery corruſcations, direct 
and tranſverſal, ſometimes ſtellate, like ſtars, ſome- 
times like laminæ or blades, intermixed with ſeem - 
ing blue or ſulphureous ſteams : preciſely at 9 there 
iſſued from it a hollow rumbling ſound : the cloud 
ſuddenly broke forth, as it were, from a fix d point, 
and by an equal low motion traverſed the whole 
northern hemiſphere, - which was before, and re- 
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mained after, extremely bright and clear; the noiſe 
continuing, 


o + 2. . — - 5 
— ä —b — > — — — 
— 
— 
— — 


# 
; 7 
, 
| f ih 
; a | 7 
1 : 
| 
: N F 3H 
1 41 3 tt 
l . . 
1 
w | © - : 
: 
I | 1 
” : 
1 
| * 
, : 
N | [ 
1 . : 1 . 
ö — 
'T. : 1 I : 
: 
: 1 
1 $1 
| ” 
: „ * * 
4 N 0 
* 
t 
\ | Xt 
4 : 
it; | 41 
[Ul : 
, j , "$34 4 | 
© Ji 1 
: 9 7 
, ' 
1 1 
18 1 111 
'T 'T. : 1 
þ - | : 
G * 
: 4 
1 19 
- > 
l bl . iy 
s , [ 
+ | , : 
: 1 b K 4 : 
| 1 71 19 | 
i , 
\ 17 " 
. AT! 
j 9 I, 
|  * ii 
A 
TA 4 14.2 . 
' 4 : 
1 5 
= '* , 
- . 
ö 1 N * 
1 
\ ' f , 
1 i. 
TI | | 
iL w_” 
1 1 4 
0 I 
Rn 4 1 ü j ' 
| 3 ! , : 
„ - . | 
. N : ; 
| x j 
11 
— 1 Fay i N | L 
« ' 4 1 ! 
T : 0 . 1 
: ; - 
, ' 
j 
[1 .W 
4 : k. ' 
: 
' o 
'® | ' 
: : 
1 b | , 
| 1 
1 J. 1 
1 1 
1 
ö . 
od 4 
1 1 
ö b Ft 
T : | 
Ll L þ f 
= os 1 
U = 
F 0 | | 
; 
1 
\ , 
15 
. 
. v 
=, 
N , 
þ ! 


— = . + 22 — 
W 4 = : 
r __ cz =iiewedt ws. 
2 _ Py _ 1 - o * = — 2 
12 — = — — 
« 3 _ . "—— 


. — 
< 9ꝙ -- 
* * — — 


47. a. m. 51. p. m. 


paſſable weather, an earthquake at 12. 30“, at night. 
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continuing, as it approached us, like one uninterrupt- 


ed confuſed peal of thunder, accompanied firſt with 


a ſhower hail, and ſoon after converted into a 
heavy rain. It lodged itſelf due eaſt, where it con- 
tinued emitting flame, and diminiſhing ; until at 
about 10. 300. it ſeemed to have conſumed itſelf. . 

If this collected maſs of igneous ſteams and vapour 
had freed us from earthquakes, it might be pre- 
ſumed to have had ſome immediate connection with 
them. However, it may be worth obſervation, whe- 
ther ſuch an evaporation might not diminiſh the 
quantity of that combuſtible matter in the interior 
of the earth, and conſequently the force of the ex- 
ploſion and tremulous motion. 

On the 7th, wind S. W. and W. ſome rain. Ther. 
Merc. 73. a.m. 70. p. m. we 


had none, at leaſt that we ſenſibly percived. Bar. 1. 


and o. changeable. 
The 8th, wind N. W. and N. rain at night, and 


ſome in the morning, at 4. 30. and at 10 of the 
clock, a. m. we had two ſhakes. Ther. 52. a. m. 
55. p. m. Merc. 69. a. m. 67. p. m. Bar. at o. change 


able. 
The 9th, fair and calm, wind N. E. and E. N. E. 


Ther. 54. a. m. 53. p. m. Mer. 68. we felt none 


mr. 
loth, wind at N. and N. N. E. Ther. 52. a. m. 
50. p. m. Mer. 70. B. at 1. marks dark heavy wea- 
ther, and N. wind, we had two earthquakes, one at 
midnight, and the other at four in the morning, 
The 11th, wind E. and N. E. Ther. 50. a. m. 
$2. p. m. Merc. 71. a. m. 69. p. m, Bar. 2. marks 


The 
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The 13th, wind E. fair. Ther. 49. a. m. 5r. p. m. 
Merc. 72. a. m. 70. p. m. Bar. 2. an earthquake at 
three in the morning. 

Though I have noted only thoſe, which for the 
moſt part I felt, there may be two or three founded 
on ſuch reports, as I could fully depend on. Moſt 
people pretend, that all this month, at one hour or 
other, there were continued ſhakes, and with little 
intermiſſion. The wind was for the moſt part of that 
time at N. E. the ſpirits falling, and cold increaſing. 

On the 6th of October, after we had almoſt for- 
gotten our earthquakes, we were again reminded of 
them at 8. 45. p. m. a dead calm. There were ſe- 
veral ſtrong horizontal vibrating ſhakes, the motion 
undulating equally, without any previous violent 
crack or noiſe, or any other preparatory fign, the 
wind blowing the preceding part of that day at 
N. E. and E. N. E. the Ther. at 72. a. m. 69. p. m. 
Mer. 53. a. m. and 55. p. m Bar. at o changeable. 

On the 7th, wind E. N. E. fair. Ther. 68 a m. 
69. p. m. Merc. 37 a. m. 59. p. m. a ſmall ſhake was 
felt at 12 of the clock at noon 

From that time wind variable, but principally 
hanging towards the N. and N. E. Ther. varying 
from 62 to 66, we felt none until the 4th of No- 
vember. We had then a ſhort one at 10. 19. at 
night, wind N. E. fair, with light clouds. Ther. 66. 
a. m. 65. p. m. Mercurial 57. a. m. 58. p m. Bar. o. 
changeable. Another was ſenſible to many on the 
19th following, at 9. 45. at night; but as I was in 


motion, I did not perceive it. That day heavy clouds, 


and cold. Ther. 7 2. Mercurial 53. 
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[ x22 ] 
From the 15th of December to the end of the 
month, the weather has ſet in colder, and more 
ſnow and froſt than has been known for ſeveral years. 
The ſpirits varied from 80. great cold to go. and the 
Mercurial from 45 to 38. During the month of Ja- 
nuary, from 88 to 94, 95, and 98. and the Mercurial 
from 35 to 30. 
From the 15th of January to the 2oth, the wind 
varied to S. W. and S. E. the Ther. at 88. Merc. at 
38. roſe gradually to 81. and 45. accompanied with 


a thaw. 
On the 2oth, the wind came about ſtron 


g, blow- 
ing hard about E. N. E. mizzling rain, mix'd with 
fleet, without confiſtency. We had three ſtrong vi- 
brating ſhakes of an earthquake at 12. 34. Noon, 
Spirits at 83. Merc. 42. and Bar. at betwen 1. and o. 
tolerable good weather, and changeable; and tho' 
the cold greatly increaſed, another was felt on the 
23d at 10. 30“. a. m. the ſnow falling thick, hard 
froſt, wind N. E. Spirit 91. and Merc. 36. 

The beginning of February ſnow continued, and 
cold augmented ; we have had the greateſt known, 
at leaſt remembered here. The 4th the Spirits ſunk 
under 100, and the Merc. Ther. at 28. The canal, 
which ſeparates Pera from the city, was frozen over, 
from the arſenal up to the freſh-water river. 

From theſe obſervations it doth not appear, that there 
are any fixed or probable prognoſtics of earthquakes ; 
but that they come on us indifcriminately in the midſt 
of high winds and calms, heat and cold, rain, ſnow, 
and fair weather; ſo that no other connexion can be 
ſuſpected of theſe with the atmoſphere, than merely 
the collected maſs of igneous exhalations, perceived on 

IN the 
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the 6th of September at night; unleſs the direction 
of the winds, which < moſt commonly nearly 
in the ſame line with the ſhakes of the carthquakes, 
might be thought to have any. 


2dly, What ſome of the ancients have told us of 
the ſpring and autumn being the two uſual ſeaſons 
for earthquakes, appears not only from theſe, but 
what has been obſerved by others, to be no general 

ſecure rule, fince they happen equally in all ſeaſons. 
zdly, The velocity of motion, and the diſtance of 
the line of communication, appear extremely ſur- 
ſurpriſing. From Adrianople to Smyrna, in a right 
line, is not lefs than 2 50 miles, and to Conſtantino- 
E 150 miles. Poffibly the reaſon it was felt with 
force at the former of theſe places ariſes from 
the difference of diſtance, and that 3 decreaſed 
in proportion to it; whence we might form a con- 
jeckure on ſome grounds, that the origin of the ex- 
ploſion was at or about Adrianople. 

Sivas, in a right line, I compute at about 750 
miles. I cannot yet be informed of the hour or pre- 
ciſe time when felt it there : I heard that it was 
on the fame day. Theſe people are not ſufficiently 
obſerving to remember to an hour. 


N. B. The Thermometer is graduated from 1. 
to 100. deſcending, 5o temperate, 60. to 65. 
cold, 80. freezing point, 95. to 100. extreme 

cold, greateſt heat in this climate 35. to 30. not 

durable. CET, 


R 2 XXV, 
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XXV. Letters of Henry Eeles, Eee; con- 
cerning the Cauſe of the Aſcent of Vapour 
and Exhalation, and thoſe of Winds; and 
of the general Phenomena Ld the . cather 
and Barometer. 


77 the Rev. Tho. birch, D. D. Secret. R. S. 
LETTRRE L 


SIR, Liſmore (in Ireland), Nov. 25, 1754. 
Read Jan. 23, I Received your letter of the 2 5th of No- 
755. L vember 1752, in anſwer: to my letter 
to the Royal Society concerning the cauſe of thunder. 
As you tell me, that they honoured me with their 
deſire of my thoughts on ſome ſubjects mentioned 
therein, I have ventured to ſend you a letter, for 
them, on one of thoſe ſubjects, incloſed in two 
packets, by this poſt. I fear, that the Society will 
think my letter too hypothetical ; our great modern 
philoſopher having, in ſome meaſure, condemned 
the uſe of hypotheſes. But I muſt boldly obſerve, 
that that objection is made in a part of his works, 
which is intirely hypothetical : I mean his queries at 
the end of his third book of optics. And I ſhall 
venture to ſhew (if the Society will have patience to 
hear me), that there is a great deal hypothetical in 
his ſecond book of optics, where he thinks himſelf 
more aſcertained. For he there ſpeaks pretty poſi- 
_ tively of four cauſes of the refraction, Sc. of light; 


three of which muſt be wrong ; and the fourth (his 
=ther), 


| 125 i 
ether), in the manner he has ſed it, can never 
be ſufficient for that purpoſe. Not that I intend im- 
pudently to blame truly great man, but to en- 
deavour to inveſtigate the cauſe of reflection and re- 
fraction of light, by means not made ſenſible to 
mankind in his time. I may alſo obſerve, that, if 
his hypotheſis had not preceded his calculation, the 
world had never been obliged to him for his great 
doctrine of attraction: for at firſt he only ſuppoſed, 
that the power of gravity may extend to the moon ; 
and that ſhe may be retained in her orbit thereby: 
but when he made his calculation (having miſtaken 
ſixty Engliſh miles for the meaſure of a degree on 
the ſurface of our earth), he thought, that ſome other 
power muſt co-operate with that of gravity, to keep 
the moon in her orbit; and for that time laid his 
attempt afide; till Picart, in France,” meaſured a 
degree, and found, that it contained about ſixty-nine 
Engliſh miles and an half; and then, or ſome years 
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after, our great author having reſumed his compu- il 
tation, found, that the power of gravity was alone bl 
ſufficient to keep the moon and planets in their or- ij 
bits; and thereby proved his hypotheſis. il 
Indeed, in works of invention, I cannot ſee how | 
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it is poſſible to proceed without ſomething hypo- 
thetical; for the ſuppoſition muſt ever precede the 
proof. I am not for eſtabliſhing hypotheſes as prin- 
ciples ; but if an hypotheſis is rationally founded, I 
think it is worth the while to inquire into the truth 
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of it; and thus invention may proceed. | q | 
J ſhall not ſay any thing in juſtification of my own, 11 

becauſe I have not any vanity to gratify; for if my let- Wo 

ter has not any thing worth the Society's or your accept- | q 
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ance, I can moſt readily and willingly aſk pardon for 
the trouble, which I have given, and deſiſt from 
giving any for the future. I am, 


SIR, 
Your moſt obedient humble ſervant, 


Hen. Eeles. 


To the Royal Seciety. 
LETTER IL 


Gentlemen, Liſmore (in Ireland), Nov. 25, 17 54» 
Read Jan. 23, and Feb. HE great honour you have 
\ hel the... BH done me, in accepting my 
letter concerning the cauſe of thunder, has embol- 
dened me to proceed in part of what I therein 
poſed, viz. to endeavour to ſhew, that the fire, which 
is made apparent by electrical experiments, is the 
principal cauſe of the aſcent of vapour and exhala- 
tion ; and that the lower part of our atmoſphere is, 
by that means, kept more homogeneal than is gene- 
rally ſuppoſed, and fitter for reſpiration, viſion, &c. 
and that clouds of heterogeneous matter are kept 
ſuſpended, at their-uſual height, merely by this fire. 
To which I have added ſomething concerning the 
cauſe of the winds, and to explain the general phæ- 
nomena of the weather and barometer. 
But as I muſt now contradict ſome generally re- 
ceived opinions, it may be thought decent to make 
ſome apology for offering my own, But I ſhal 


| not 
take 
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take up your time in ſo doing; for if they carry an 
appearance of truth, I need not make an apology for 
them ; if they appear falſe, they cannot injure thoſe 
opinions, which they contradict; and then I have 
but one apology to make, which is, to acquieſce, 
and fincerely aſk your pardon for having troubled 
you with them. 

It is agreed, that the aſcent of vapour and exha- 
lation through the air may be effected two ways; 
by impulſe, and an alteration of their ſpecific gra- 
vity. | 
That vapour does not generally aſcend by impulſe, 
may be proved by many familiar experiments, viz. 
Put boiling water into a veſſel, and then empty it, 
and hold the veſſel with the ap e downwards : 
the vapour, which is afterwards expelled from the 
veſſel, muſt be in a direction downward; but we find, 
that as ſoon as it has got but a very little below the 
rim of the veſſel, it has its direction altered, and 
aſcends by the laws of ſpecific gravity. The ſame 
thing may be obſerved in all boiling veſſels, where 
the vapour is emitted in a direction downward ; or, 
in cold weather, when the vapour of a man's breath 
may be ſeen, let him breath downward, and the 
direction of his breath will be preſently altered, as in 
the former caſe. Since then vapour does aſcend 
without any other impulſe than that, which is inci- 
dent on all bodies aſcending by the laws of ſpecific 

gravity z it is neceſſary to inquire, how the ſpecific 
gravity of vapour 1s altered to cauſe its aſcent. This 
is generally ſuppoſed to be done by falling veficles of 
water with rarified air, until the diameter of the 
veſicle be ten or more times _——— 


: eſpecially of the particles of dry 
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of water, compoſed of the ſame conſtituent parti- 
cles; and that the veſicle, by this means, becomes 
ſpecifically lighter than air. But I think, that this 
cannot be done ſo eaſily, as it has been generally ima- 
gined; and when done, it will not be ſufficient for 
the purpoſe; which will appear from the following 
conſiderations, 

Firſt, the great difficulty in forming thoſe veſicles 
bodies carried of 
by exhalation, and filling them with rarified air, 
while the exterior air remains condenſed. Secondly 
That there is not any allowance made for the weight 
of the included air. Thirdly, The conſtituent par- 
ticles of water are but very little (if at all) altered ii 
their ſpecific gravity. Fourthly, That this thin veſicle 
can never be a ſufficient boundary between the ex 
terior condenſed air and the interior air, ſo exceed 
ingly rarified. And therefore as the denſity of ai; 
18 1 to the force compreſſing it, it follows 
that the interior air muſt be ſuddenly compreſſec 
(and the veſicle with it), until it be of equal denſity 
with the exterior air; in which ſtate the veſicle is 
not more fitted for aſcending, than if the ſame con- 
ſtituent watry particles were formed into a ſpherical 
drop. . | =” BY, 

For here I muſt beg leave to ſet afide a falſe rea- 
ſoning, which I have found in many approved writers 
on this ſubject, who aſſert, that the ſpecific gravity 
of bodies is altered by a mere increaſe of ſurface, 
upon their being divided into minute parts. Which 
1s wrong ; for the ſpecific gravity of any body is only 
to be altered by making that body occupy a greater 
or leſs proportion of ſpace. - It is evident, that upon 

dividing . 


4 


* 
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dividing a body into parts, the ſurface increaſes ac- 
cording to the number of parts, but the proportion 
of ſpace occupied (and conſequently the ſpecific gra- 
vity) remains the ſame. Take a cube, whoſe fide 
1s ten inches, the ſurface is fix hundred inches, the 


= occupied one thouſand cubic inches ; divide 
at cube into a thouſand cubes ; the ſurface will be 


increaſed to fix thouſand ſquare inches, but the ſpace 
occupied will remain a thouſand cubic inches, and 
therefore the ſpecific gravity will remain the fame : 
and fo on, divide it into as many parts as you pleaſe. 
Indeed bodies by an increaſe of ſurface mect a greater 
reſiſtance in paſſing through any medium; but, I 
think, refiſtance and ſpecific gravity are here care- 
fully to be diſtinguiſhed : for that reſiſtance, which 1 
prevents the ſinking of the minute parts of a body, 
in a fluid ſpecifically lighter, muſt equally retard their 
aſcent in the ſame fluid ; and therefore can never be 
the cauſe of their aſcending. = | 
But let us ſuppoſe, that this veſicle is formed and 
filled with rarefied air, and aſcending through the 
atmoſphere; it is plain, from another cauſe, that it 
cannot remain ſo during a few ſeconds of time : for 
no ſolar or culinary heat can expand air ſo as to 
make it permanent in that ſtate, in a veſicle of va- 
pour aſcending through the open atmoſphere, for the 
ſpace of one minute. For it is evident, that metallic 
bodies, heated many degrees hotter than boiling 
water, and exceedingly larger than the aſcending 
veſicle, cool in a few ſeconds, when expoſed to the 
open atmoſphere. For inſtance, mechanic operators, 
in tempering of ſmall drills, only heat them red hot 
in the flame of a lamp, and then waving them three 
Vor. 49. 8 or 
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or four times through the air, find them not only 
cold, but hardened by their fudden cooling, fo as 
to be fit for cutting other parts of the ſame ſteel, 
which has been cooled more gradually. Now the 
veſicles being exceedingly ſmaller than the points of 
ſuch drills, muſt cool much quicker, and the in- 
cluded air be condenſed equal to the circumambient 
air almoſt inſtantaneouſly ; in which ſtate the veſicle 
is not fitter for aſcending than that portion of water 
was before the veſicle was formed: for though the 
furface of the water is vaſtly increaſed by the form 
of the veficle, which may retard the deſcent of it 
through the air, yet that form muſt equally obſtruct 
its aſcent z and the ſpecific gravity of Ne conſtituent 
particles remaining the fame, I cannot ſee how the 
increaſe of ſurface can aid its afcent. And here I 
muſt obſerve, that it has not yet been explained, how 
water can be dilated ſo, as to occupy eight hun- 
dred or a thouſand times the ſpace, which it naturally 
does. For I think the greateſt expanſion it fuffers 
by boiling (the greateſt heat we can give it) is not 
more than a nineteenth or twentieth part of what it 
was before. | . | 
But ſuppoſing theſe veſicles formed and afcending, 
there is ſtill a very neceſſary power wanting, I mean 
repulſion, to prevent their running into contact (by 

their natural attraction), and forming larger maſſes; 

m which ſtate they would 3 deſcend. 
Now let us ſuppoſe, that they aſcend by impulſe; it 
will be very difficult to explain their motions, which 
are evident to ſenſe. For if they afcend by impulſe, 
their motion muſt be continually retarded by their 
gravity, and the obſtructions of the air, until they 
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arrive at their greateſt height, which muſt always 
be in proportion to their firſt velocity ; and then they 
muſt deſcend by the laws of ſpecific gravity, as all 
other bodies do. The velocity, with which we gene- 
rally ſee vapour aſcend, is not ſufficient to carry it a 


other caufe of aſcent but impulſe, the vapours and 
exhalations muſt be pretty equably diffuſed over the 
ſurface of the earth, aſcending to a ſmall height, and 
immediately deſcending again; or if it were poſſible 
for them to float at that height, the conſequence muſt 
be a perpetual fog. How far the great uſes of viſion 
would be obſtructed or loſt in this cafe, I need not 
mention ; nor need I fay, how detrimental it would 


prove to reſpiration, fince mankind have agreed ta 


call fogs unwholſome. However, when I come to 


=_ of the uſes of electrical fire in animal life, I 
all ſay ſomething on this ſubject. 

However neceſſary an impulſive power may be in 
the firſt emiflion of vapour and exhalation from their 
maſſes, I think it evident, from the ſlowneſs of their 
aſcent, that it cannot 
where clouds are uſually formed ; much leſs is it 
poſſible, that it ſhould be the cauſe of their floating 
there for many days, as we fee they do. This can 
only be done by an alteration of their ſpecific gravity, 
till they are brought into an equilibrium with part of 
the atmoſphere where they float. 

It now remains to inquire, by what means this 
may be done; ſince neither impulſe, rarefaction of 
the air, or any formation of their parts by expanſion, 


(which I know of) ſeem ſufficient for the purpoſe. 


S 2 There 


few yards in height; and therefore, if there were no 


carry them to that height, 
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There appears to me but one way of altering the 
ſpecific gravity of the particles of vapour and exha- 
lation, to render them lighter than air : which is by 
adding to each particle a ſufficient quantity of ſome 
fluid, whoſe elaſticity and rarity are exceedingly 
greater than that of the air. That the fluid or fire 
of electricity is ſuch, I believe will be eaſily granted 
me: but how far it is adapted to this purpoſe, we 
muſt inquire from experiments. 

But firſt, let me not be thought abſurd in faying, 
that the Creator might have thought proper to 
adapt this fluid to this particular purpoſe. For the 
purpoſe is great; no leſs than all vegetation and ani- 
mal life depending on the aſcent and deſcent of va- 
pour and exhalation. 

I need not run into a prolix detail of electrical 
experiments to prove the properties of this fire, 
which are much better known to you; although 
I have made ſome experiments, which, perhaps, have 
not yet come before you ; by which it appears, that 
all fumes ariſing from fire, whether blazing or 
otherwiſe, and all ſteams riſing from boiling or 
warm waters, and from all other fluids, and the 
breath of man, and of all other animals, and all the 
effluvia thrown off by perſpiration, are ftrongly 
electrified. But I ſhall not trouble you with theſe, 
till I come to ſpeak of the uſes of this fire in ani- 
mal life. I ſhall now only mention a few, which are 
well known, and which are to my purpoſe. Firſt, 
That deſultory motion, by which it flies off from an 
electrified body to any number of non: electrics, 
which are brought within the ſphere of its activity 
and affection, until it be equably diffuſed through all. 

LEE Secondly, \, 
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Secondly, That the ſphere of its activity is increaſed 


by heat. Thirdly, That this fire does not mix with 
air. Fourthly, That it intimately pervades water, 
and many other bodies, covering their ſuperficies to 
a certain diſtance ; which diſtance is not in propor- 
tion to the bulk of the body electrified, but in pro- 
portion to the ſtate of activity of the electrical fluid. 
Fifthly, This electrical fluid readily joins with any 
fire, which fumes, or rather with the blaze or fumes 
of any fire; but will not mix or fly off with the fire 
of red-hot iron, or any other metal, which does not 
fume. I have not met with this in any writer on 
electricity, but I have proved it by experiments. 

Now, to ſhew, that this electrical fire or fluid is 
the principal cauſe of the aſcent of vapour and ex- 
halation, we need only prove, that it attends all va- 
pour and exhalation, and that in ſuch quantity, as is 
neceſſary to render them ſpecifically lighter than the 
lower part of the atmoſphere. 

I ſhall not undertake to determine, by what cauſe 
vapour and exhalation are detached from their maſſes, 
whether by the ſolar or culinary fire, or by the vi- 
brations of the electrical fluid rendered more active 
by thoſe fires; though I am led to think the latter. 
But it is evident, that they are emitted in exceeding 
minute diſtinct particles, and that theſe particles muſt 
paſs through that electrical fluid, which ſurrounds the 
ſurface of the maſs; and that, by that means, they 
muſt be equally electrified with the maſs ; that is, 
they muſt be covered with the electrical fluid to as 
great a diſtance from their fuperficies as the mals is 
covered ; which muſt always be in proportion to the 
ſtate of activity of the electrical fluid. In * 
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ſtate, when they have paſſed the ſurrounding fluid, 
they maſt be repelled by it; and alfo repel each 
other; and if each particle of vapour, and its ſur- 
rounding fluid, occupy a greater ſpace than the ſame 
weight of air, they muſt be fitted to aſcend till they 
come in #quilibrium with the upper and rarer part of 
the atmoſphere ; where they muſt float, until their 
ſpecific gravity is altered. As it 1s very difficult to 
aſſign the magnitude of each particle of vapour and 
exhalation, and that of the- ſurrounding fluid ; and 
to ſhew, that both, taken together, occupy a greater 
portion of ſpace than the ſame weight of air ; we 


can only apply to experiment, to ſhew, that it is poſ- 


ſible that it may be ſo; and that will ſhew, that in all 
probability it is ſo; ſince it is evident, that every 
particle muſt be endued with a portion of this elec- 
trical fire or fluid, and that there is not any other 
ſufficient cauſe affigned for their aſcending. 

It is evident, that, upon electrifying any light 
matter, ſuch as down, or the downy parts of feathers, 
their ſpecific gravity is much lefſened ; and that, 
by holding another electrified body under them, they 
may be driven upwards at pleaſure. It is alſo evi- 
dent, from experiment, that the more you divide the 
parts of ſuch bodies, the more of their ſpecific gra- 
vity they will looſe by being electriſied; and by di- 
viding them into very minute parts, I have found, 


that they aſcended to a conſiderable height after they 


were electriſied. From whence I think it highly 
probable, that the exceeding ſmall particles of va- 
pour and exhalation may be, and are, ſufficiently 
electriſied to render them ſpecifically lighter than the 
lower air; and that they do aſcend by that * 
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And that they will aſcend proportionally higher, as 
the ſurrounding fluid is propartionally — 1 
the particle, which is carried up. 
It may be now thought neceſſary to ſhew what 
becomes of our vapour and exhalation above; or how 
they are to come down again, But I muſt here beg 
your patience, while I endeavour to ſhew, that the 
aſcent and deſcent of vapour and exhalation, attended 
by this fire, is the principal cauſe of all our winds. 
In doing of which, I hope tb bring down the vapour 
and exhalations, and to explain the general phano- 
mena of the weather and barometer. 

It being admitted, that wind is only air put into 
motion, many have been the conjectures how that 
motion is cauſed. Among which, the motion of 
the earth, and the air's being rarefied by the ſun, 
ſeem to ſtand firſt. The _ winds being _ 
regular, and occupying a conſiderable of 
7 it has been thought proper firſt 2 
for them, from the afore- mentioned cauſes. 

But I think, that theſe cauſes by themſelves are 
not ſufficient for the motion of thoſe winds, and 
much leſs ſo for the irregular motion of all the 
other winds. If the apparent motion of the air 
was occaſtoned by the diurnal revolution of the earth 
from weſt to eaſt (by the air's being left behind), 
the motion muſt be found more regular, and very 
different from what it is; for in that caſe the greateſt 
motion muſt be at the equator, and from thence 
leſſen by regular degrees to the poles; and muſt be 
continued always equally one way, both day and 
night, and at all ſeaſons. But we find quite the 
cantrary ; the maſt gentle gales blowing at th&equa- 


tor 
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tor and between the tropics pretty ſteadily, one way 
all day long, and dying away at night ; while high 


winds and ſtorms, blowing all manner of ways, are 
found in the higher latitudes. I ſhall not detain you 

to ſhew, that the ſun's rarefying air cannot ſimply be 

the cauſe of all the regular and irregular ' motions, 

which we find in the atmoſphere; but I ſhall pro- 

ceed to what, I think, is the cauſe, viz. the aſcent 

and deſcent of vapour and exhalation, attended by 
the electrical fire, or fluid. | : 
Vou are well acquainted with the calculations (by 
ſundry authors) of the quantity of vapours raiſed in 
a day; but I will venture to ſay, that all thoſe, which 
I have met with, fall exceedingly ſhort of the quan- 
tity raiſed in the torrid zone. Now, all this vapour 
and exhalation, being buoy'd up by the electrical fire, 
muſt add a column to the air (though of a different 
matter) at leaſt a thouſand times greater than the 
vapour and exhalation taken up; which column 
muſt neceffarily force the adjacent part of the in- 
cumbent air upwards; and muſt as neceſſarily be 
reacted upon by the incumbent air, to reſtore the 
æquilibrium of the whole air. And as it cannot be 
readily forced down again, it muſt float off, at that 
altitude, toward thoſe parts, where little or no addi- 
tion has been made to the atmoſphere; and by that 
means muſt propel the air on the horizontal level 
with it, and that below it, as it is itſelf propelled by 
the weight of the incumbent air. And that motion 
muſt be from the equator (where the greateſt quan- 
tity of vapour, &c. is raiſed), toward the poles, and 
partly to the weſt; as the column of vapour is al- 
ways filing from eaſt to weſt, as the earth turns to- 
ward 
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ward the ſun. For here we muſt .confeſs, that the 
ſun is the great agent in detaching vapour and exha- 
lation from their maſſes; whether he acts immedi- 
diately by himſelf, or by his rendering the electric 
fire more active in its vibrations : but their ſubſe- 
quent aſcent I attribute intirely to their being ren- 
der'd ſpecifically lighter than the lower air, by their 
conjunction with this electrical fire. The fire, which 
ſurrounds the vapour, beginning to condenſe, and the 
vapour to ſubſide, in paſſing the tropics, becomes a 
greater preſſure on the air beneath, and by that 
means forces ſome part back into the tropics, in the 
place of that air protruded by the aſcent of the va- 
pour, &c. and the remainder in a direction toward 
the poles. The common rotation of the air in 
coming in below, to ſupply the place of that part 
carried up by any fire, may explain this motion. To 
ſhew, how this motion muſt tend to the weſt, we 
muſt conſider, that the column of air, raiſed by the 
aſcending vapour, &c. 1s at its greateſt ahitade to 
the eaſt; and therefore muſt preſs that air to the 
weſtward, which is continually protruded by the va- 
pours, Ge. beginning to aſcend from eaſt to weſt; 
and the compreſſed air at the tropics muſt tend to 
the weſtward, till their forces meeting make the mo- 
tion intirely to the weſt. The air itſelf being rare- 
fied, and carried up by the reflection of the intenſe 
heat of the ſun (for heat, in flying off from all bo- 
dies, does aſcend through the air with great velo- 
City), may be a confiderable additional cauſe of theſe 
trade winds; but never can be the ſole cauſe of all 
the erratic winds. As I am not ſufficiently inform'd 
of the particular formation of the globe, to account 
Vor. 49. T for 
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for all the irregular winds within the tropics, I 
- ſhall only venture to. ſay, that, where ſuch happen, 

it muſt be by means of ſome tracts of land, which riſe 
to a greater height above the horizontal level, than 
vapours generally do; by which the motion of the 
vapours is ſtopped, and the vapour accumulated by 
ſucceeding vapour, and the air, upon which they 
float, is of conſequence preſſed into a new direction. 
And from hence may alſo be explained the cauſe of 
the rains, particularly fo called in the ſea language. 

I muſt now confider what becomes of the vapour, 
Sc. floating from over the tropics toward the poles ;. 
which being leſs affected by the heat of the ſun, re- 
flected from the ſurface of the globe, the ſurround- 
ing electrical fire begins to condenſe more and more 
as it moves toward the poles, and the vapours of 
courſe to defcend; and that part moſt, which is moſt 
remote from, or is fartheſt left behind by the ſun ; - 
and. of conſequence the higher column of air muft 
tend that way to reftore the equilibrium; which mo- 
tion, at this fide the equator, muſt be to the north- 
eaſt ; and as the vapour, Sc. fall again to the earth, 
the motion muſt be more to the eaſt. From whence 
our ſouth-weſt and weſterly winds, which blow a 
conſiderable part of the year. | 
But as this ſyſtem. is too regular to account: for 
the phznomena of the erratic winds, we muſt con- 
fider whence they ariſe. I have before obſerved; that 
tracts of land rifing into the atmoſphere will ſtop the 
regular motion of the vapour, &c. and that the va- 
pour being accumulated by: ſucceeding vapour, the. 
fubjacent air muſt be preſſed into new directions. 
Now this cauſe added to the daily dilatation of the 

| electrical 
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electrieal fire, and the contraction at night, and the 
coalition of the vapours, to occaſion their total de- 
ſcent, will be ſufficient to produce a very great va- 
riety of winds on this fide the tropic. But if I were 
to ſet down all that has occurred upon this ſubject, 
about upper currents, under currents, and interme- 
diate tranſverſe currents, &c. occaſioned by the va- 
rious motions of the atmoſphere, to reſtore an equi- 
librium, and to produce my proofs, I muſt ſend you 
a book, inſtead of a letter. But I write not to com- 
mon minds. - 3 

It now remains to ſhew, how the general phæno- 
mena of the weather and barometer ariſe from this 
ſyſtem. Firſt, Why it generally rains in winter, 
while the wind is ſouth, ſouth-weſt, and weſterly. 
Secondly, Why north-weſt winds are generally at- 
tended by ſhowers in the beginning, and become 
more dry, as they are of longer continuance. Thirdly, 
Why north and north-eaſt winds are generally dry. 
Fourthly, Why the eaſt wind continues dry and 
dark for a conſiderable time together. Fifthly, Why 
ſqualls precede heavy and diſtin ſhowers; and why 
a calm ' enſues for ſome little time after they are 
paſs'd. Sixthly, Why ſtorms and high winds ſeldom 
happen in a ſerene ſky without clouds. Seventhly, 
Why the vapours, in warm ſeaſons, coalefce to form 
thoſe diſtin denſe clouds, which produce thunder 
and heavy ſhowers. Eighthly, Why the barometer 
falls loweſt in long continued rains, attended by 
winds; and why it riſes higheſt in long continued fair 
weather ; and why the intermediate changes happen. 
Ninthly, Of land-breezes and ſea- breezes, and wa- 


ter-ſpouts, 
5 T8 Firſt, 
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Firſt, The vapours paſſing the tropics into colder 


regions, have their ſurrounding fire condenſed by de- 
grees; which muſt increaſe their ſpecific gravity, and 
leflen their repulſive power; by which means they 
muſt both deſcend, and approach each other, till at 
laſt they form denſe viſible clouds; and theſe clouds 
are alſo accumulated by other ſucceeding vapours, of 


like ſpecific gravity, till they form clouds, which are 


often ſeveral hundred yards in depth ; which I have 
often ſeen, in paſſing through them up the ſides of 
very high mountains. In clouds of ſuch depth, I 
think, the coalition af their particles, to form drops, 
may ariſe from their motion, and the order of ſpe- 
cific gravity.. For the air being a great deal denſer, 
and of greater ſpecific gravity, at the bottom of fuch 
a cloud than it is at the top; and the particles of 
vapour, with their fire, being pretty near an equal 
ſpecific gravity ; thoſe particles, which are below, 
muſt neceſſarily be forced upwards, and thoſe above 
muſt as neceflarily deſcend, till they all meet at that 
altitude, whereat their ſpecific gravity would make 
them float, if they were not prevented merely by 
their repulfive power : but this repulſive power muſt 
be greatly acted upon, if not quite overcome, in 
ſome places by this preſſure of the air and of the 
vapours. But ſuppoſing the particles brought into a 
very near approach by this preſſure, it will be ſcarcely 
pc ſſible for them, upon any motion of the clouds, 
to keep their ſtated diſtances without impinging up- 
on one. another.. And, whenever this happens, it is 
eaſy to. ſhew how rain is formed. For where-ever 
two or more particles are forced to approach within 
their repulſive powers, they will run into contact and. 

| 8 ſphericity 
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ſphericity (if fluid) by their attractive power, and by 


other particles are, or than they were before their 
conjunction (as I have ſhewn in my letter concern- 


ing the cauſe of thunder); that is, wilt be more 


electrified : and conſequently (as appears by electrical 
experiments) the exceſs of electrical fluid will run 
oft among the other particles ; by which means the 


enlarged particles have their ſpecific gravity increaſed, 


and are enabled to deſcend to a lower region of the 
air. And the more particles they impinge upon, in their 
deſcent, the more their ſpecific gravity and velocity 
be increaſed ; and the more their velocity is increaſed, 
the more 
fall from the clouds in drops ; whoſe bignefs will be 
according to the depth and denſity of the cloud they 
have paſſed through. 3 | 

It may be neceſſary to ſhew, why 1 aſſert, that the 
increaſe of velocity in the enlarged particle will 
make it impinge upon a greater number of the ſmaller 
particles, in its paſſage through them. And this will. 
appear by electrifying a feather, which may be driven 


upwards, by the electric body, with a certain velo- 


city; but if you add a much greater velocity to the 
electric body, it will overtake the feather, and get 
within their repulſive powers; and the feather will 
ſtick to it by their attractive powers. And the leſs 
diſtance the feather keeps above tlie electric body, 
the leſs increaſe of velocity is neceſſary to make 


them join. You will pardon my prolixity in this 
particular, becauſe, I think, much depends upon it 


= 


in the formation of rain. 


that means become covered with the electrical fluid 
to a greater diſtance from their ſuperficies, than the 


particles will they imping upon, till they 


Having 


— XY —— —— — — > 2 


the north-eaſt 


climate, which increaſes the 
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Having ſhewn how I think vapour may coaleſce 
into rain, I ſhall now endeavour to explain the phæ - 
nomena of the weather, Go. 
Firſt, Why our. ſouth, ſouth-weſt, and weſterly 
winds are wet in winter. I have before ſhewn, that 
the wind, and the vapour with it, muſt tend from the 
tropic toward _— and how it may be varied to 
nd to the eaſt. In the cold winter 
ſeaſon the vapour, in this courſe, -muſt coaleſce more 
and more, as it comes into the colder regions, and at 
laſt come down in miſts and rain; and the more the 
column of air is decreaſed by the fall of ſuch miſts 
and rain, the more room is there for ſucceeding va- 
pours to be preſſed into the fame courſe, and to fall 
in like manner; and ſo on; which may occaſion the 
continued courſe of theſe winds, and wet, which gene- 
rally attends our winters. \But ſometimes, at the 
fall of theſe rains, the wind comes in from the 
north-weſt, to reſtore the balance of the atmoſphere, 
and roll the vapours (till floating in the air), by 
altering their motion, into heavy denſe clouds, which, 
upon their ſudden coalition, let fall heavy ſhowers. 
But by that means the remaining particles of vapour 


in the cloud have a greater quantity of electric fluid 
diſtributed among them; which enables them- to 


aſcend, and form what the failors call a hard dry 
ſky; and as they approach farther into a warmer 
he power of the electrical 
fluid, they riſe, diſſipate, and vaniſh out of fight ; 
and this is the general conſequence of north-weſt 
winds. As to the north and north-eaſt winds, what- 
ever vapour they bring with them, has its repulſive 
and aſcending power (that is the electric fluid). fo $44 
creaſe 


L 


k 4 


E =. 3 
creaſed by approaching into warmer and warmer cli- 
mates, that it ſcarce ever comes down in rain, except 
from the effects of ſome upper current of the air. 
It ſometimes happens, while the wind blows very 
gently at caſt, that the vapours coaleſce at a confider- 
able height in the atmoſphere, ſo as to form one 
even uniform cloud, ſufficient to ſhut out the bright 
ſhining light of the ſun, which is therefore called a 
dark ſky : Which cloud being uniform, and of no 


great thickneſs, and carried on by a very gentle mo- 


tion, and that neither approaching to a warmer or a 
colder climate, and ſeldom deſcending ſo low as to 
be diſturbed by the tops of mountains, the vapours 
may wp the order of their ſpecific gravity for a 
conſiderable time; as they generally do, till ſome 
croſs or oppoſite wind forces them to ſeperate into 
denſer clouds, and leave apertures for ſun to 
ſhine through ; and this is generally the caſe for a \ 
day or two before any wet deſcends. | 
Why fqualls precede _ iſtinct ſhowers, and 
a calm enſues for ſome little time after they are 
paſſed, is pretty evident; for the deſcending rain, 
attended by the electrical fluid, forces the ſubjacent 
Air out of its place, and that which is driven forward 
muſt add a proportional velocity to the motion of 
the wind that way, and that which is driven back- 
ward mult alſo obſtruct the motion of the wind ad- 
vancing after the cloud. The wind preceding the 
cloud 1s alſo preſſed off obliquely toward each ex- 
treme of the ſhower. Which may be of good uſe 
for ſailors to know and obſerve; for if they fail upon 
a wind from the center of the ſhower toward the 
extremity, they may ſafely venture to. keep their * 5. 
| 2 _ 
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but if they fail from the extremity toward the cen- 
tre, if they luff up, they will be taken aback, and 
run the hazard of being diſmaſted: and this I al- 
ways found true in practice. 

Why high winds are ſeldom found in a ſerene ſky 
without clouds, is alſo pretty evident; for clouds oc- 
caſion theſe high winds in a double manner; firſt, 
when they are large and united, and upon the de- 
ſcent, as they occupy a great ſpace in the atmoſ- 

phbere, they muſt preſs the ſubjacent air into a great 
velocity; and ſecondly, when they coaleſce, and 
come down in heavy rains, they make room for the 
air to flow in with violence, to reſtore the equili- 
brium of the whole air. 

To know how the vapours coaleſce in warm ſea- 
ſons, to form thoſe diſtin& denſe clouds, which pro- 
duce thunder and heavy ſhowers, we muſt firſt con- 
ſider the ſtate of the vapour in its aſcent, which 
muſt be ſtrongly endued with the electrical fire to 
enable it to aſcend to the great height it then does 
in the atmoſphere: Secondly, The great quantity 

TH carried up, and kept afloat at that great height, during 
1947 a ſeries of hot dry weather. The quantity may be 
I proved from the height of the mercury in the baro- 
. meter (as I ſhall ſhew preſently), and the great 


| | height and diſſipation of the vapour; from the ſe- 
Wl 110 rene appearance of the ſky ; and alſo by the great 
1 height, where even thunder- clouds are formed in its 
deſcent ; which may be eafily meaſured by the length 
of time between the light and noiſe of thunder. In 
this ſtate the upper air is in a quietude, and what- 


ever part of this vapour begins to coaleſce and ſub- 
fide ff, will carry down with it part of the ſubja- 


cent 
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cent vapour, and make room at the top for other 
vapours to flow in from all fides, which, by their 
meeting, may alſo coaleſce and ſubſide to form this 
central deſcending cloud, and fo alſo of like ſucceed- 
ing vapours. And thus, I think, clouds of any den- 
fity may be formed in a quiet air (and thunder gene- 
rally happens in calm weather), till the denſity is too 
great for the buoyant electrical fire to ſuſtain the 
weight, which flying off, in part, from the largeſt 


drops, lets them fall almoſt in ſpouts. 


hy the mercury falls and riſes in the barometer, 
will appear from what I have been ſaying; for in 
long continued fair weather, there is a great 
quantity of vapour raiſed, and kept afloat in the 
air; which muſt neceſſarily add a column to the 
air at leaſt a thouſand times greater than the vapour 
taken up; and often much greater than that; which 
muſt as neceſſarily increaſe the weight of the air, 
and make the mercury riſe proportional to the addi- 
tional column ; and when rains deſcend, they ſub- 
ſtrat a column from the air, near a thouſand times 
as great as the water fallen, which muſt neceſſarily 
lefſen the weight of the air, and make the mercury 
fall proportional to ſuch ſubtraction. As to the 
winds, they affect not the mercury, but as they are 
generally, in theſe climates, a conſequence of de- 
ſcending clouds and rains, blowing into thoſe parts, 
where the column of air has been leſſened, and while 
they blow, the mercury will continue low in the ba- 
rometer, till the equilibrium of the atmoſphere be 
reſtored. But, I believe, if it were inquired into, 
whether the mercury deſcends, when the wind begins 
to blow every morning between the tropics, and the 

Vol. 49. U vapours 
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vapours to aſcend, that it will be found, that the 
mercury rather aſcends. | 

There is a phznomenon, which has puzzled many; 
that is, Why the mercury falls before the rain falls? 
This may be explained by the column of air's being 
leſſened gradually, by the condenſation of the elec- 
trical fluid from the firſt defcent of the vapours till 
they fall in rain. | 

J ſhall now ſay ſomething of land-breezes and 
ſea-breezes, a phenomenon, which fometimes hap- 
pens in fair ſettled weather, that the wind blows out 
from the land at night, and in from the ſea at 
day-time. The land-breeze is occaſioned by the de- 
ſcent of the clouds, and the particular formation of 
the land; for if the land riſe into a hilly country 
from the ſea, when the clouds and vapours defcend 
at night, which they often do by the electrical fluids 
being condenſed, they muſt preſs the air down the 
land toward the fea in their fall; as may appear 
from the ſmoke of any fire running down the fide of 
a hill, in the evening of a damp day, when the 
clouds are upon the deſcent. And the ſea- breeze is 
occaſioned by the clouds aſcending in the day-time, 
which muſt impel the incumbent air upwards, and 
make room for the ſea-breeze to flow in: but, be- 
fide the mere aſcent of clouds, there is an exceeding 
greater quantity of vapour raiſed from the land than 
from the ſea. For the fame extent of land has an 
exceeding greater ſurface than the fame extent of 
fea ; which may appear from the various forms of 
vegetables and animals, ec. and the greater the ſur- 
face, the greater will the evaporation be. Beſide, the 
more irregular theſe ſurfaces are, the greater will be 


the 
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the reflection and refraction of the ſun's beams, 
which will increaſe their power. And it is alſo ne- 
ceſſary, that the evaporation ſhould be much greater 
from vegetable and animal fluids, than from fluids 
in a quieſcent ſtate, to carry on a circulation for the 
great work of nutrition.: but of this when I come 
to ſpeak of vegetation and animal life. Now, the 
aſcent of theſe vapours muſt beget a circulation of 
the air inward from the ſea ; in the ſame manner as 
the aſcent of vapours from any fire brings in the air 
below to that fire. 

As to water-ſpouts, I have found them oddly de- 
ſcribed by the learned, as being great columns of wa- 
ter ſucked up from the ſea by the clouds. But I 
never ſaw any ſuch ; nor could I find, upon inquiry, 
from many honeſt men, who have failed almoſt all 
our known ſeas, that they ever met any ſuch ; and 
therefore I do not believe that there are any ſuch. 
There is indeed an appearance ſomething like their 

deſcription, which may have given riſe to their con- 
jectures; but this is no more than a very heavy 
ſhower from a very denſe cloud, which is drawn in- 
to a conical form, and a very narrow compaſs at 
bottom, before it arrives at the ſea; which it daſhes 
with great violence in its fall. It may be worth the 
while to inquire how the ſhower comes into this 
conic form; which I think is cauſed by the general 
attraction. For while the vapours floated in the air, 
being of like ſpecific gravity, they were equally 
attracted by the air as by one another; but when 
their ſpecific gravity was greatly increaſed by their 
being formed into larger drops, and letting go great 


part of that electrical fluid, which buoy'd them up, 
U 2 2 
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and the greateſt quantity of water falling in the cen- 
ter of tae ſhower, the extremes may be greatly at- 
trated to the center, in their paſſage downward. 

There is one objection, which may be made to all I 
have been ſaying of the winds and weather ; that is, 
the great diſtance of the tropic, and that thewind muſt 
be a great time in coming to us from thence. But 
this objection will leſſen, when the velocity of the 
wind is conſidered, which in a freſh gale will move 
a degree in two hours; which will foon bring it 
from the tropic to us. And this velocity, and a 
much greater, I proved by a machine, which I in- 
vented, and made, in the year 1733, to go upon 
wheels, by the force of wind. For I have been car- 
ried in it at the rate of more than a degree in two 
hours, when the wind was upon the beam ; that is, 
when I could fail forward or backward upon the 
ſame tract, with equal facility; ſo that my motion 
going before the wind, muſt have been much greater, 
which I then neglected to eſtimate. 
. And now, Gentlemen, I fear two things; that I 
have faid too much, and that I have ſaid too little. 
For if this letter appears with the ſame face of truth 
to you as it does to me, I have omitted many things, 
for fear of being too prolix, which I ought to have 
added. But, if I have written without a foundation 
in truth, I muſt, long before you come to this part of 
my letter, appear prolix and impertinent ; and there- 
fore it may be time to conclude. Before I do which, 
I will aſſert one thing; that is, that if any thing in 
this letter is found worth your acceptance, it is 
intirely my own ; for I have not borrowed a fingle 
hint. No more I did in my letter concerning the 
cauſe 


3 
cauſe of thunder. For when I wrote that letter 
(which was on the 2oth of September 1751), I did 
not know, that any one had the leaft conjecture, that 
the electrical fire was the cauſe of thunder. And 1 
told many gentlemen in this kingdom, in the begin- 
ning of the year 1751, that I thought I had diſco- 
vered the real cauſe of thunder. Indeed, immediately 
after my ſending that letter to you, on the 18th of 
June 1752, I met ſome accounts in our news- papers, 
that iron bars, ſome how or other ſet up, during the 
time of thunder, were found to be electrified; but 
from that time to this I know nothing particular of 
thoſe, or any other experiments on thunder-clouds. 
I waited the publiſhing of your volume of Tranſactions, 
for the year 1752, to inform myſelf of theſe mat. 
ters; but I do not find, that it is yet come to our 
kingdom. 

As I am not a plagiary, fo I would not willingly 
be thought one ; nor ſhould I venture to trouble you 
with what I thought you may have better from other 
hands ; but as the matter of this letter appears new 
to me, ſo I venture to lay it before you, without any 
other motive than to add my mite in the inveſtigat- 


ing truth. I am, 
Gentlemen, 
Your moſt 8 
and moſt obedient ſervant, 


Hen. Eeles 


My 
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My fear of treſpaſſing upon your patience had al- 
moſt made me forget to explain, how far the wind 
aſſiſts vapours to riſe in greater quantities, and in leſs 
time, than would in a quiet air. And this 
omiſſion would not be excuſable, becauſe both the 
learned and unlearned have obſerved, that a greater 
quantity of vapour is carried off in dry windy wea- 
ther, than when the weather is calm. When va- 
pours: are emitted in great plenty from the ſurface of 
fluids, ſuch as from a pot before it begins to boil, 
or from the ſurface of a bowl of hot punch, &c. it 
often happens that they croud each other in ſuch 
manner, that the ſurrounding electrical fluid of each 
particle is compreſſed, and cannot occupy that por- 
tion of ſpace, which is neceſſary to meke it buoy up 
the particle : and thus the icles float in a ſteam 
Juſt above the ſurface of the liquor, and they are 
prevented from falling back into the liquor by the 
electrical fluid on the ſurface of the liquor; in which 


ſtate none but the uppermoſt particles can aſcend ; 


which they do by the elaſticity of the electrical fluid's 
forcing them upwards, till they have room for the 
electrical fluid thoroughly to expand itſelf, fo as to 
be able to buoy up the incloſed particle of vapour. 
In this ſtate the affiſtance of the wind will be eaſily 
underſtood ; for the wind blowing the vapours from 
the ſurface of the liquor, diſſi pates them, and gives 
them room to aſcend, and clears the ſurface of the 
liquor, to make room for the ſucceeding vapours to 
aſcend, and ſo on; which in this caſe will greatly 


aid the aſcent of vapour. And thus far I think 


that the wind aſſiſts in the aſcent of vapour, but no 
m—_ 


4 I have 
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I have mentioned hot liquors only, becauſe the 


ſteam is more viſible in them : not but the ſame caſe 


often happens in evaporation, where we cannot ſo 
eaſily perceive it. 


LETTER II. 


To the Reverend Thomas Birch, . 
Secret. R. &. 


SIR, Liſmore (in Ireland), March 31, 1755. 


Read April 2, J Received your obliging letter of the 

755 gth inſtant, of which I am highly 
ſenfible, and ſhall always be ſubſervient to your 
commands. 

You do me the honour fo tell me, that the Royal 
Society defire to know the experiments, by which I 
found all aſcending vapours and exhalations to be 
electrified. At firft I only ſuppoſed they muſt be 
ſo, according to the reaſonings in my letter ; but 

upon trial, with a very ſimple apparatus, I had the 
pleaſure to convince myſelf that they were ſo. 

I extended a fine ſtring of filk eight feet horizon- 
tally, and from the middle ſuſpended two pieces of 
ſuch down as grows upon our turf-bogs, by two 

ieces of fine filk, about twelve inches each in 
rue and then, by rubbing a piece of ſealing-wax 
on my waſte- coat, over my fide, I electrified the 
pieces of down ; and then brought ſundry burning 
things under them, fo as to let the ſmoke paſs in 


great plenty through and about them, to try whether 
the electric fluid would run off with the ſmoke ; but 


I had 


J 
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J had the pleaſure to ſee that the down was but a 
little affected by the paſſage of the ſmoke, and till 
remained electrified. I then brought ſundry ſteams 
from the ſpout of a boiling tea-kettle, and otherwiſe, 
in the ſame manner, and ſtill found, that the down 
remained electrified. I then breathed on them in 
oreat plenty, but found that the down ſtill remained 
elerified. I then joined the palms of my hands 
together, with the fingers extended perpendicularly 
under the down, which ftill remained electrified; 
although the ſubtile effluvia, thrown off by perſpira- 
tion, paſſed in great plenty through the down; as 
may appear by holding one or both the hands in the 
ſame manner under any light matter floating in the 
air, which will be driven upwards thereby, with as 
great velocity as an electrified feather is by any elec- 
tried body held under it. In ſhort, I tried all the 
vapours and exhalations I could think of, in the ſame 
manner, and with the ſame ſucceſs. 

I then warmed a wine-glaſs, and with the ſkirt of 
my coat held inſide and outſide the glaſs between 
my fingers and thumb: I rubbed the glaſs briſkly 
about, and electrified the down, and found all ex- 
periments anſwer in the ſame manner as they did 
with the wax. I mention this particular, becauſe 
ſome writers on electricity have ſaid, that there were 
two kinds of electrical fire, the one reſinous, and the 

other vitreous ; becauſe light bodies electrified by 
glaſs are attracted by electrified wax, &c. and thoſe 
eleqrified by reſins are attracted by glaſs. But 1 


| 
if 

| 

| 

| 


» - £ - * y — = - . 
= * Hh -—  » — _— by £*<I * * * — — — 
_— — — - * 8 = —_— 4 8 — — - \ — — 
— a > _ — — _ — - 4 © — — — — 
——— * — — — — = — — — 
— — — 22 — — —— 2 — — * — — * — — 
— — _ - 
” 0 = A. — — — — e - — — 1 — — —— — — _ as — — * — — — — — — — — 
— — . — — = . - — — — — > - — — — 2 — — — — 
— — — — _ — — — — — — 2 * 
y — - 
- — - — — — 
— — — — = _ — — — — —— << — — — - _ w — 
— - — — — — — — — — — _ — = 
* — — — — — — 


think theſe different effects muſt ariſe from ſome 
differing qualities in the reſin and glaſs, which have 


power to actuate this fire differently. For if there | 
f were 
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were really two diſtinct ſpecies of this fire, oppoſite 
in their. nature; the afore- mentioned experiments 
would have a very different conſequence from what 
appears. For if the vapours were impregnated by 
the vitreous fire, they muſt abſorb, or ſome way 
diſturb, the reſinous fire, which electrifies the dowyn, 
and fo vice verſa: but we find, that the ſame vapour, 
with its electric fire, paſſes through the electrified 
down in the ſame manner, whether it be electrified 
by glaſs or reſin. But I will not detain you on this 
ſubject. _ 2 

The electricity remaining in the electrified down 
after theſe experiments made it appear, that the 
ſmoke and ſteams muſt be either electrics, or non- 
electrics electrified. It was eaſy to ſuppoſe them 
non- electrics, as they ariſe from non- electric bodies; 
and the more, becauſe the higheſt electrics by a diſ- 
continuity and comminution of their parts (long be- 
fore they come to be as minute as the particles of 
aſcending vapour), become non- electrics, or conduc- 
tors of electricity. For glaſs, refin, wax, &c. all 
become non-eleEtric, even in fuſion. But to try 
whether the ſteams, &c. were non-electrics, I only 
bedew'd the wax and glaſs with my breath, ſteams, 
&c. from my hand to the end of the wax and glaſs ; 
and then touching the electrified down with the end 
of the wax or glaſs, I found, that the electrical fire 
immediately paſſed from the down into my hand, 
through the ſteams, &c. which reſted upon the wax 
and glaſs. Which, I think, ſufficiently proves the 
fteams, &c. to be non- electric; and I think, that it 
as plainly appears, that they are all electrified while 
aſcending, becauſe the electrical fire in the down 

Vol. 49. ä X does 
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does not join with them in their paſſage through it ; 
which otherwiſe it would do, with them, or any 
non. electric not electrified. 

I made ſome other experiments to this purpoſe ; 
but theſe principally perſuaded me to ſay, that all 
aſcending vapours and exhalations were electrified. 
But how far they will weigh with the Royal Society, 
I muſt leave to their better judgment. I am, 


1 


Vour moſt humble and 


F moſt obedient ſervant, 
Hen. Eeles. 

| P. S. I electrified the down between each expe- 
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XXVI. Remarks upon a petrified Echinus of 


a ſingular kind, ſhewn to the Royal Society, 
April 24, 1755, by the Reverend Richard 

Pococke, LL. D. Archaracon-of Dublin, 
and F. R. S. found on Bunnan's-Land in 


the Pariſb of Bovingdon in Hertfordſhire, 


which is a Clay, and ſuppoſed to have been 
brought with the Chalk, dug out of a Pit 


in the Field. By James Parſons, M. D. 
and F. R. &. | 


| 5 July q, 1755. 

Read April 17, HE round echinites are for the 

. moſt part found in chalk-pits, and 
they are in general, when recent, the moſt tender 
in their ſhells; ſo that the chalk is the moſt favour- 
able bed for them to be preſerved in long enough to 
be petrified ; whereas in other kinds of matter theſe 
would be mouldered and deſtroyed before the pe- 
trification could commence ; and it is very fingular, 
that almoſt all thoſe in the chalk are filled with 
flint, or partly chalk and partly flint, and ſome- 


times with cryſtal. Now, as all flints and agates 


are nothing leſs than cryſtal debaſed by earth, 
and as it is in beds of chalk that theſe, as well as 
multitudes of large ſtones, are found, one would be 
almoſt induced to believe, that chalk degenerated 
8 into 
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into flint ; or, in other words, that flint was produced 
by chalk originally. Al. ã indeed I have many ſpeci- 
mens myſelf, that ſeem to prove it; in ſome of which 
they ſeem to ſhew the gradual change from the one 
to the other, not at all like a ſudden appoſition of 
chalk to flint. 

Other kinds of echinites, ſuch as the Ecbini cor- 
dati, or heart-ſhaped echinite, the pileati or conic, 
the galeati or — with ſeveral other 
kinds, are often formed of other ſpecies of ſtony 
particles. 

The foffil before you, being one of the oval kind, 
with large papillz, is the Echinometra digitata ſe- 
cunda rotunda vel cidaris Mauri of Rumphius, which, 
with the other oval echinites, are very rarely found 
but in chalk : and it is remarkable, that whether they 
are filled with chalk, flint, or chryſtal, their ſhells 
break with a ſelenitical appearance, juſt as the lapides 
Judaici, and all other ſpecies of echinites found in 


chal k-p1 Its, do. 
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EL. 


XXVII. Two Letter. concerning Toxico- 
dendron. 


LETTER I. 


From the Abbe Mazeas, F. R. S. to the Rev. 
Stephen Hales, D. D. F. R. S. Tranſlated 
from tbe French, by James Parſons, M. D. 
and F. R. S. LOS 


SIR, Paris, Aug. 16, 1754. 
Read Dec. 19, TT is not long fince (while I was 
"757 making ſome experiments upon the 


painted cloths made in Europe, in order, if poſſible, 
to bring them to greater perfection) I received a 
letter upon the fame ſubject from the Abbe Sau- 
vages, of the Royal Society of Montpellier. In this 
letter he communicated a diſcovery of a plant, the 
juice of which adheres, without the leaſt acrimony, 
to a cloth, with more force than any other known 
preparation. The colour is black, and the plant, 
which produces it, is the Toxicadendron Carolinianum 
foliis pinnatis, floribus minimis berbaceis. 
I was then upon the point of going to St. Germain, 
where the Duke D'Ayen has a bontanical garden, 
Which is the moſt complete in the kingdom. My 
firſt care was to confirm the Abbe Sauvages's diſco- 
very ; they ſhewed me the plant mentioned, which, 
they ſaid, was a native tree of Carolina, but which 
Was 
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was not yet more than two feet high. This tree is 


remarkable for its leaves, which are continued like 
wings the whole length of the twigs. I pulled off 
one of the leaves, the juice of which produced a 
browniſh colour upon my ruffle, but did not change 
black in leſs than two or three hours. | 

I had a mind to examine all the plants of the ſame 
claſs. Near this was the Toxicodendron triphyllum 
folio ſinuato pubeſcente, T. 611. Hedere trifoliæ Ca- 
nadenſi affims planta peregrina, arbor venenata quo- 
rundam. H. R. Par. 84. Arbor trifolia venenata 2 — 
giniana folio hirſuto. Raii. hiſt. 1799. This plant, 
which was no leſs a tree than the foregoing, is not as 
yet above three feet high; it leaves are hairy; their pe- 
dicles, ribs, and fibres, are red; a leaf being pulled 
off, a milky juice ifſued from the pedicle, which be- 
ing put upon linen, became a finer black than the 
former, in leſs than half an hour. 

In this botanical garden I ſaw another ſpecies of 
Toxicodendron : this, however, was but a ſhrub, 
which appeared to me to be at its full growth. It 
is the Toxicodendron tripbyllum glabrum.. T. 611. 
Hedera trifolia Canadenſis Corn. 96. vitis fylveſtris 
trifolia. Park. Theat. 1556. This plant is remark- 
able for having an infinite number of black points 
{ſcattered upon the ſurface of its leaves, which ſeem'd 
to me to be a juice extravaſated through the punc- 
tures of inſects. A leaf being pulled off, a milky 
juice flowed out, which, the inſtant it was expoſed 


to the fun, became the fineſt and deepeſt black I had 
ever ſeen. 


I doubt 
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I doubt not, but that if theſe two trees of Caro- 


lina were of their proper height, they would pro- 
duce as fine a colour as this laſt ſnrub. However, I 
put the linen marked with the three black ſpots in- 
to a boil of ſoap, and it came out without the leaſt 
diminution of the colour of the ſpots. When this 
linen was dried, I threw it into a ſtrong lye of the 
aſhes of green wood ; and it, in like manner, came 
out without the leaſt alteration of the three ſhades 
of the ſpots, produced by the three plants men- 
tioned. Tos | | 25 
I took a handful of the leaves of the Toxicoden- 
dron glabrum, to try if it might be of uſe in dying; 
and made a very ſtrong decoction of it; and while it 
was boiling I dipped linen in it: it was tinged 
green, but, beſides its not being a good green, the 
whole ſurface was unequally coloured; for I ob- 
ſerved ſeveral places took a fine black: whence l 
concluded, that the refinous juice of the internal 
parts of the plant was the only part capable of pro- 
ducing the Jefired effect. I was confirmed in this 
notion, after having let my decoction ſettle ; it firſt 
let fall a black reſinous juice in ſmall quantity, like 
the opium of our ſhops: then a large quantity of a 
white ſediment like a ſalt, which was quite taſteleſs 
upon the tongue. In ſhort, the water appeared greeniſh 
above, and blackiſh towards the bottom of the 
veſſel. 
I ſhould have been glad to try ſome experiments 
upon the Roots of this plant; but, as there was only 
one in the garden, I was afraid of injuring it, Per- 
haps the fruit or ſeeds might produce ſome kind of 
dye, 
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dye. Ido not donbt but that, in making incifions in 
the bark, one might even obtain a juice which 
might be turned to ſome uſe: for the blacks of our 
painted cloths, which are preparations of iron with 
nut-galls, after a certain number of wafhings, are 
quite ſpoiled, and only leave a colour behind. 
But it is not fo with the Toxicodendron foliis pinnatis, 
fince the Abbe Sauvages affures me, in his letter, 
that it is five years fince his linen, marked with the 
juice of this plant, has retained the black ſpots, not- 
withſtanding the great number of waſhings in lye it 
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has gone through. 5 

I beg, Sir, you will preſent my reſpects to all my 4 

good friends, and be aſſured of the ſincere and in- 

M0 71 violable attachment, with which I ſhall, during life, t 

Bk | remain, ] 

Th I Your moſt humble c 

1 Bb | 

117 and obedient ſervant, 1 

11 | C 

| | | | | W. Mazeas. t 

1 ; 
1 | | \ 

| | G 
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From Mr. Philip Miller, F R. S. to the 
Reverend Thomas Birch, D. D. Secret. 


1 
STR, 
9 8, 1 * the Abbé Mazeas's letter, which was 


no read before the Royal Society, on the 
19th of December laſt, he mentions, that while he 
was making ſome experiments upon the painted 
cloths made in Europe, in order, if poflible, to bring 
them to greater perfection, he received a letter upon 
the ſame ſubject from the Abbe de Sauvages, of the 
Royal Society of Montpellier, in which is communi- 
cated a diſcovery of a plant, the juice of which ad- 
heres, without the leaſt acrimony, to a cloth, with 
more force than any other known preparation. The 
colour is black, and the plant, which produces it, is 
the Toxicodendron Carolinianum foliis pinnatis, flori- 
bus minimis herbacets. 
The Abbe Mazeas afterwards mentions ſome trials, 
which he made with the juice of this plant, as alſo ES 
thoſe of two other ſpecies of toxicodendron, which 
were growing in the garden of Duke D' Ayen at St. 
Germain: by which he obſerved, that the juice of 
the other two ſpecies ſtained his ruffles of a finer 
black, and in much leſs time than that of the firſt- 
mentioned; which he ſuppoſes may have been occa- 
ſioned by the quantity of the juice, which flowed 
from the two laſt, as the plants were much ſtronger, 
Vol. 49. . and 
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and he was leſs cautious of wounding them; for he 
ſays, the Carolina Toxicodendron was ſo ſmall, that 
he could only take off a ſingle leaf; otherwiſe he be- 
lieves the ftains would have been equal. 

As the uſe of this dye is at preſent but little 
known in Europe, this may appear as a new diſ- 
covery; but whoever will give themſelves the trouble 
to turn to the books, in which this plant is deſcribed, 
will find, that this American Toxicodendren is the 
fame ſpecies of yu, from which the inhabitants of 
Japan procure the varniſh, with which they ſtain all 
their utenſils; and the Calicuts are alſo painted with 
the juice of this ſhrub. 

That this communication of the Abbe Mazeas 
may not appear in the Tranſactions of the Royal So- 
ciety as a new diſcovery, I ſhall beg leave to men- 
tion a brief account of what has been written upon 
this ſubject.” 

Doctor Kæmpfer, in his Faſciculus Amenitatum 
exoticarum, has given a figure and deſcription of 
this plant, which are ſo accurate, as to leave no doubt 
of its being the ſame plant as the Carolina Toxico- 
dendron. His book was printed at Lemgow, in 1712. 
His title of the plant is Arbor vernacifera legitima, 
folio pinnato juglandis, fructu racemoſe ciceris facie. 

And by the inhabitants of Japan it is called Sitz vel 
Sitg dfju, as alſo Urus ſeu Urus no ki. In the ame 
book there is a figure and deſcription of the wild var- 
niſh-tree, which he calls, Arbor vernacifera ſpuria ſyl- 
veſtris anguſtifolia ; and the inhabitants, Faſi no ki; 
but the varniſh, which comes from this tree, is of little 

eſteem. 
Here 
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Here I muſt beg leave to mention, that the ſeeds, 
which were ſent to the Royal Society ſome years ago, 
for thoſe of the true varniſh-tree, by the Jeſuits at 
China, prove to be of this wild fort; and the ac- 
count, which thoſe reverend fathers ſent of the man- 

ner, in which the varniſh is procured, being ſo very 
different from that, which is mentioned by Doctor 
Kæmpfer, I ſhall here tranſcribe it. 

He ſays, they firſt flit the bark of the branches of 
the ſhrub, in different places, with a knife: from 
theſe wounds there flows out a white clammy juice, 
which ſoon turns black when expoſed to the air : the 
ſame juice, he ſays, is contained in the leaves and 
ſtalks of the plant. This juice has no other taſte- 
able quality but that of heating without turning ſour, 
but it is dangerous to handle, being of a poiſonous 
nature. When they make theſe incifions in the 
branches of the trees, they place wooden veſſels un- 
der them, to receive the juice as it drops from the 
wounds ; and when theſe become dry, and will af- 
ford no more juice, they make freſh wounds in the 
ſtems of the ſhrubs, near their roots, ſo that all the 
Juice is drawn out of them : then they cut down the 
ſhrubs to the ground, and from their roots new 
ſtems arife, which in three years will be fit to tap 
again. 
This native varniſh, he ſays, ſcarcely wants any 
preparation ; but if any dirt ſhould happen to mix 
with it, the Japoneſe ſtrain it through a coarſe gauſe, 
to cleanſe it; then put it into wooden veſſels, covering 
it with a little of the oil called Toi, and ftretching 
a ſkin over it to prevent its evaporating. Then, be- 
ing thus put up, it is carried all over China and Ja- 

* pan 


= — © + — "= —— — 


ol . ⁰ . ¶ ». 
— 1 _ A 


5, „„ 


—— 08 


18 


- — 2 
1 
— * — — 
2 
** —_— - 
— _ — 
_—— * 
- 4 — = 
- 


— — — — — —— — 
=y 22 2 4 


— ——. 


_ 
1 at % 
4a. — — — — * mm — CH - - = - - = — 
5 * 
4 8 i " — 80 
— in * —— - — _ * = 
- — - — — ->- = — * > A "= > _ — 11 —— — * wo » > — 1 8 - 
_ - - — o _ * 
— — q 
4 a — 
_ . * v = - * 
— — — —- _y a AAS 4 —— — . — ati as A” F- 8 hy — 
= pp - ja A — — 
—Y 1 p = — — — - * — —_ — — 
— _ — — > 
- u - - = « 4 — — — — — m 
— ? TS — N — S -- — * - — — — 2 — = — 
| A — — — — 2 1 — 
q — — — — — — 2 7 — — * 2 - — ,” N 
—— —— — — — = - — 
— _ _ — pa _ — — — — — _ — _ — — — — - 2 — _— PI bo & > — - 
— — — — — — — _ — — - — — — =: = 
— — — — — — — - — — - — — — — 
5 — _ a 22 - 5 - * _ —_ - — — — 
. — — 5 Ap —_ | — — — — * Wha — — — — — 4 — 3 = — — — — — eV —_ — — = — — = 
— — _ — 3 — — — A = _ - — 2 — — - — - _ 
ws —— — - — — — — — _ — = 
- — - — a — — —_ _ — — — — 
— — — — — — — — A 
- = 
A = = A * _ — — * _= 1 — = — 8 — — e — 2 — — = — — py = — = — — — — — — — 
— — — — — - * - — _— — = — — — — > — — 
" ” — —_ — . - — — —— 2 - — - = — — — — ——— LY 5 — — 
— — hy 
* — — — — * — ———_ * ih. > _ * — — — * — — _ * — »—— * 1 2 * © 2 ” - _ _ i. 4 
_— _ * — — 2 * - 3 — — — — — * — 2 — — _ \ 
* [4 
P 


[ x64 ] 
pan for ſale. The varniſh, he ſays, expires a poi- 


ſonous vapour, which occaſions great pains in the 
head, and cauſes the lips of thoſe who bandle it to 
ſwell: upon which account the artificers, when they 
uſe it, are obliged to tie a handkerchief over their 
noſe and mouth, to prevent theſe effects. | 
The ſhrub is chiefly cultivated in the provinces of 
Tfi, Kocko, and Figo: and the beſt varniſh in the 
world, he ſays, is produced about the city Jaſſino: 
but there are many other ſorts of varniſh, which are 
collected in Siam, Corſama, and other provinces, 
which are much inferior in their quality to this, and 
are produced by different plants: but one of the beſt 
among thoſe, he ſays, is produced from the Anacar- 
dium, or Caſhew- nut- tree. This is pracured by per- 
forating the bodies of the trees, and placing an hollow 
tube into the hole, under which is put a wooden 
veſſel, to receive the liquor, as it flows through the 
tube; and when they have obtained as much of the 
juice as will flow out, they ſtop the holes made in the 
trees. This juice is white when it proceeds from 
the wounds, but changes black when expoſed to the 
air. 
This varniſh is uſed, without any mixture, for 
ſtaining black; but the Chineſe mix native cinnabar, 
or a red kind of earth, with it, to make a different 
colour. ä ä : 
The plant, which the Abbe de Sauvages mentions, 
is alſo figured and deſcribed by Doctor Dillenius, in 
the Hortus Elthamenfis, p. 390. by the Title of Toxi- 
codendron folits alatis, fructu rhomboide, where he 
alſo quotes the deſcription from Doctor Kæmpfer, 
with the account, which is above-mentioned ; and he 
has 
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has added all the ſynonyms from the different authors, 
who have mentioned the plant, and makes no doubt 
of its being the ſame with that of Japan, which, he 
fays, ſhould not ſeem ſtrange, that a varniſh- tree 
ſho ld be found in America, near the ſame latitude 
with Japan; ſince the Genſeng, the Bignonia, com- 
monly called Catalpa, with many other plants, are 
found to be natives of both theſe countries. And 
he queſtions, if the Tea-tree might not be diſcovered 
in America, if perſons of {kill were there to ſearch 
for it. And he is ſurpriſed, that the inhabitants of 
the Engliſh colonies in America have not attempted 
to procure the varniſh, whereby a conſiderable pro- 
fit may ariſe to them, as the. plant grows naturally in 
ſo great plenty there. : 
Mr. Cateſby, in his Natural Hiſtory of Carolina, 

vol. I. p. 40. has given a very good figure and de- 
ſcription of this plant: he calls it Toxicodendron foliis 
alatis, fructu purpureo pyriformi ſparſo. And, he 
ſays, the inhabitants of Carolina and the Bahama 
iſlands call it, Poiſon- tree, and Poiſon-aſh, as the 
other two ſorts of Toxicodendron are called Poiſon- 
oak in Virginia and New England. Mr. Cateſby 
takes notice, that from the trunk of theſe trees 1s 
diſtilled a liquid, black as ink, which the inhabitants 
ſay is poiſon; but does not mention its being uſed 
there. 
There are two accounts of the poiſonous quality 
of this tree, which are printed in the Philoſophical 
Tranſactions of the Royal Society, Numb. 367. 
The firſt was ſent by the Honourable Paul Dudley, 
F. R. S. from New England, and the other was com- 


municated 
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municated by Doctor William Sherard, F. R. S. By 
both theſe accounts it is very plain, that this ſpecies 
of Toxicodendron grows naturally in Virginia and 
New England, in as great plenty as Carolina, where 
all the ſpec in 


ies are the moſt common under-wood, 
the lands which have not been cleared. 

I ſhall only beg leave to add, that as theſe ſhrubs 
are ſo very common in our northern colonies, and 
the Anacardium, or Caſhew nut-tree, is alſo com- 
mon in our ſouthern colonies of America ; it were 
to be wiſhed, that the inhabitants of both would 
make ſome experiments to collect this varniſh, which 
may not only produce much profit to themſelves, 
but alſo become a national advantage. 


Your moſt obedient 
humble ſervant, 


Philip Miller. 
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XXVIII. A Letter to the Right Honourable 
the Earl of Macclesfield, Prefident of the 


Royal Society, concerning the Method of 
conflruting a Table for the Probabilities 


of Life at London, from the Reverend 
William Brakenridge, D. D. and F. R. . 


My Lord, 
Read April 24, OUR character in the philoſophi- 
"735" Y cal world, in the relation you 
bear to each member of our illuſtrious Society, makes 
me preſume to offer my thoughts to you, on a v 
intereſting ſubject, the probability, of human life 
from the bills of mortality. For as it has ſome dif- 
ficulty, and requires an accurate examination of many 
circumſtances, I could not poſſibly ſend ſuch calcu- 
lations to any one who underſtood them better, or 
could more quickly diſcover any miſtake, or falla- 
cious reaſoning ; and I hope your uſual goodneſs, 
and indulgence to every induſtrious inquirer will ex- 
cuſe me, that I give you this trouble. 

The great Dr. Halley, who had a fingular faculty 
of applying his mathematical knowlege to the pur- 
poſes of life, was the firſt who particularly attended 
to this ſubject. In the year 1692, from the bills of 
mortality at Breſlau, he reduced it into a fort of 
| ſcience; and gave a table of the probabilities of 

life, that hitherto has been juſtly eſteemed the moſt 
exact of any thing of the kind; from which he and 
others have deduced many propoſitions, that are 
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highly uſeful. But a doubt having ariſen, whether 
that could properly, or with any accuracy, be uſed 
by us at London, as we are in a different country, 
and perhaps in a different way of life, I have been 
at ſome pains to inquire into this, and ſatisfy myſelf 
about the objections. And I imagine, that I can 
now ſhew how that table may be altered, to ſuit our 
caſe with ſufficient exactneſs. 

In the London bills of mortality, for the laſt 30 
years, there is always added an account yearly of the 
number of burials under each age, at the diſtance of 
ten years, and of children more patticularly under 
two years, between two and five, and between five 
and ten; which numbers are curious and uſeful. And, 
believe, though there may ſometimes be ſome in- 
accuracies and omiſſions, theſe numbers are as ex- 
actly given as in our caſe can be expected: and what 
may be objected, is not ſo much to the incorrectneſs 
of them, but to what ariſes from our circumſtances, 
that will not allow them to be proper, to ſhew the 
probabilities of life in all its periods. 

As I am inclined to think, that no table can be form- 


ed from them, as they are at preſent, that will be ſuf- 


ficiently accurate above 20 years of age, I ſhall make 


ſome obſervations that feem to ſhew this, before I pro- 
ceed to what I have propoſed. And that we may have 
A more accurate view of the numbers, and be able 


more certainly to reaſon about them, let us take the 
ſums of all the burials under each age, for the laſt 
ten years, from 1744 to 1753 incluſive ; and then 


the tenth part of thoſe ſums will give, at an average, 


the burials at each particular age in a.year: And 


they will ſtand as in the ad column of the annexed 


table. 
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table. Of which the ſum for one year is 22867; 
But if we ſuppoſe, that there are 2000 more burials 
yearly than in the bills, on account of diſſ enter of 
all denominations, and thoſe burials that are carried 
out of town, and not accounted for, as has been 
mentioned in my letter laſt year, concerning the num- 
ber of inhabitants; the whole number of burials will 
then be 24867 yearly, And we muſt take the pro- 
portional parts of 2000, and add them to the num- 
bers of burials at the different ages, which will give 
all the burials at each; and the numbers ſo aug- 
mented will ſtand as in the zd column. And if we 
likewiſe take the numbers of the dead, at the ſame 
periods at Breſlau, they will be as in the 4th column. 
The numbers in the firſt denote the years. 


3 8110 8819 202 
2— 5 1845 2006 88 
5—10 741 805 57 
10—20 682 741 61 
20—30 1904 2070 69 
30—40 2301 2502 87 
40—50 2395 2604. 101 
570-60 1881 2045 103 
bo—70 1481 1610 101 
70—80 1053 1145 97 
80—90 474 515 33 
Sums 22867 24862 999 


* 


— — — 


Now when we conſider the ſeries of numbers, re- 
preſenting the dead at London, it ſeems plain, that 
above 20 years of age it is unnatural; and therefore 
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cannot be a true repreſentation of the probability of 
to 
die near three times the number, that die between 10 
and 20. For the numbers are as 2070 to 741; which 
cannot poſſibly be from the natural decrements of 
life ; becauſe we generally fee, that people between 
20 and 30 are nearly as healthy and vigorous, as be- 
tween 10 and 20; but it muſt neceſſarily ariſe, from 
the great increaſe of the number of the people at 
that age, by the acceſſion of ſtrangers. And then, 
on the contrary, above the age of 50, the numbers 
ſeem to repreſent the decrements of life flower, con- 
trary to the natural courſe : For the numbers of the 
dead after that age continually decreaſe, From 40 
years of age to 50 they are 2604, but in the three 
following decennial periods they are as 2045, 1610, 
1145; that is, in the more healthy ages there are 
more burials, than in the moreinfirm and unhealthy ; 
which is not to be accounted for without ſuppoſing, 
that great numbers retire after the age of 50 into the 
country. For after that time, as infirmities and diſ- 
eaſes greatly increaſe, the burials ought at leaſt not 
to be fewer, till the number of people is nearly ex- 
hauſted. And indeed it is evident to common ob- 
ſervation, that a great number in advanced age retire 
from the town; from which it muſt follow, that the 
numbers of the dead cannot, give a true repreſenta- 
tion of the probability of life. 

If, in the next place, we compare the numbers 
of the dead, in the ſeveral periods at Breflau, with 
thoſe at London, we ſhall plainly ſee, that the former 
ſhew the decrements of life in a natural and regular 
way, and free from the above difficulties and objec- 

tions. 


[ 9r | 

tions. In the infant ſtate, under 2 pon of ape, there 
is one-fifth loſt by death ; but afterwards, as they 
gather ſtrength, the deaths are diminiſhed till be- 
tween 10 and 20; and from that age the mortality 
gradually increaſes, till after the age of 40; when 
the number of the dead continues nearly the ſame, 
though the probability of life continually decreaſes 
till the age of 80; and then at length, the living be- 
ing almoſt all exhauſted, the burials are greatly di- 
miniſhed. All which ſeems to be agreeable to the 
courſe of nature; but, contrary to what we fee in 
the London bills, eſpecially after 5o years of age, as 
we have already obſerved. However, they both agree 
in this, that the moſt healihy age is between 10 and 
20, and the infant ſtate under 5 years of age the 

moſt uncertain for life. 
But indeed it muſt be acknowleged, that in com- 
puting the Breflau table, Dr. Halley had great ad- 
vantages, which have made it fo perfect. He had 
the number of births given, befides the burials at 
the different ages, in an inland town, where there is 
no great concourſe of ſtrangers. But with us at 
London the number of births is not known; be- 
cauſe of the number of diſſenters of various deno- 
minations, both foreigners and natives, of whoſe 
baptiſms there is no account taken; which makes 
our bills at preſent very imperfect. For none are put 
into our bills but thoſe who are baptized, according to 


the form of our eſtabliſhed church. And therefore 
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there are ſome thouſands omitted, and yet many, & if 
perhaps the one-half of them, who are not baptized 14 
with us, bury with us; which greatly perplexes our . | 
bills. And under this diſadvantage it appears very "I'F 
| 2 2 difficult | 
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difficult, to make an accurate computation of the de- 
crements of life through the different ages; though 
this defect I imagine I ſhall be able nearly to ſupply. 
But I think, without examining the ſeries of num- 
bers reſulting from our bills, if we only conſider the 
circumſtances of our great Metropolis, we ſhall plainly 
ſee, that above 20 years of age there can be no de- 
pending on the number of our burials, ſo as to com- 
pute the probability of life. For after that age, there 
is ſuch a multitude of ſtrangers come here, from 
all places; ſome to ſettle for life, others to ſtay for 
a time to acquire ſome fortune or employment, and 
others only to remain a few years or months, that our 
burials are always in a fluctuating ſtate. Servants, 
journey-workmen, and young people, that are to 
puſh into life, generally come at that age; ſome of 
which come only for two or three years; and then, 
if they ſurvive, retire again into the county; all 
which occaſions ſuch a great number of accidental 
burials, that it ſeems plain, that our bills cannot be 
ſo regular as to ſhew the probability of life above 
20 years of age. And therefore, by the way, it 
may be obſerved, that the greateſt number of peo- 
ple is between 20 and 30; for at that age there is 
above 160000, that is, above a fifth of the whole; 
which is twice the number that is between 10 and 
20. And thus, I think there are fo great objections 
to our bills, in the ages above 20, that they ſeem to 
me to be improper, to make any computation of the 
value of lives from them. And it were to be wiſhed, 
that ſome inland town could be found in England, 
where there was kept an accurate regiſter of births 
and burials, with the ages of the deceaſed, and where 
| there 
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there is no great confluence of ſtrangers; or rather 
that a dozen or twenty pariſhes, contiguous to one 
another in the country, could be found to keep ſuch 
a regiſter ; for that would be of more general uſe. 
There have indeed been ſome ingenious men who 
have thought, that our London bills are correct 
enough to form a table from them, which may bet- 
ter agree with our circumſtances, than that which 
Dr. Halley has given us. And Mr. Smart was the 
firſt who endeavoured to do ſomething in this way, 
from our bills only, about 18 years ago. But, in 
the table made by him, he ſeems to have been greatly 
miſtaken; for he has made no allowance for the 
acceſſion of ſtrangers, but confidered the numbers of 
the dead, in all the periods of life, as all come from 
thoſe born here; whereas it is evident, that the 
ſtrangers, above 20 years of age, are at leaſt equal to 
them. And this has brought this paradox into his 
table, that young people between 12 and 18, at Lon- 
don, are much more healthy than at Breſlau, or in 
any country place in England. For according to 
him, in the 13th year, 2 die only out of 479 ; but 
at Breſlau there die 6 out of 634; that is, there is 
double the number die more at Breſlau than at Lon- 
don; which appears impoſſible. But between 30 
and 40, he makes them much more unhealthy than 
they are; for at 40 he ſuppoſes one to die in 29; 
whereas there does not die above one in 30, all ages 
taken together, with infants included, as I have 
ſhewn in my letter latt year. Another ingenious 
gentleman, having ſeen this inconſiſtency, has endea- 
voured to correct it, by ſuppoſing that the number 
of ſtrangers that come to ſettle in town, after 25 years 

of 


a 


C 174 ] 
age, is inconſiderable; and that above that age, 
the numbers of burials may be conſidered, as atiſing 


of 


from the natural degrees of mortality; and then by 
proportion, increaſing the numbers of the living cor- 
reſponding to all ages below 25; ſo that the table, 
altered in this manner, is the ſame with Mr. Smart's 
above that age. And it muſt be confeſſed, that this 
correction is proper, and worthy of its au- 
thor. But ſtill the table is greatly defective, as he 
has made no allowance for the receſs of great num- 
bers, who after *hey have been a number of years 
in town, leave it, if they ſurvive; and of many 
others who, after the age of 50, retire from buſineſs 
into the country. And which is ſo very obvious, 
that our burials are fewer, than by proportion they 
ought to be after 50 years of age, as I have men- 
tioned above, and by conſequence the people ap- 
pear more healthy after that age; fo that after 70 
they ſeem more healthy than at Breflau. For at 75 
there appears from this table to die 4 out of 45, 
whereas at Breſlau there die 10 out of 88. 

And that a great number retire from the town, after 
the age of 50, or before, is farther evident; if we 
ſuppoſe, -even according to this corrected table, that 
one in 25 die at the age of 50. For then the num- 
ber of people alive, between 40 and 50, will be 
greater than 2604 multiplied by 25, or 65100; which 


ought to be exhauſted by all the deaths in the ſubſe- 
quent periods. But all the deaths which ought to 
ariſe from that number of living, in the following 
years to 90, according to the bills in the 3d column, 
15 5315 multiplied by 10, or 53150; which is leſs 
than the people that were alive between 40 and 5o, 


by 
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by 1195, or more. And therefore above 1 1000 of 
thoſe. between 40 and go, muſt have retired from 
town. | 
But now, as our bills are defective, it is next to be 
conſidered, what we at London are to do at preſent, 
and what method of computation we are to follow? 


And I imagin obvious what may be done. 


eit is very 
Our bills may be uſed ſo far as 14 or 20 years; for 
there is certainly no increaſe of our people till the 
age of 14; becauſe few young people come to town. 
till they are fit to be apprentices or ſervants. And be- 
tween 14 and 20, though many come at that time, 
= there is an emigration of a great number from 
ence to ſea, to other countries, the univerſities, 

and country academies, that nearly balances the ac- 
ceſſion of ſtrangers. And then, Hex 20 years of 
age, I believe the Breflau bills will be ſufficiently cor- 
rect, to ſhew the probability of life within and about 
the city. And if ſo, a table may be made from both 
bills, that will agree with our caſe here with ſufficient 
exactneſs. For I cannot find, that there is any dif- 
ference in the bills, above the age of 20, that can be 
depended upon. And ] ſee no reaſon why our air 
fhould not agree, as well with thoſe in advanced life, 
as that at Breflau, and gur people be equally healthy. 
And this 1s not mere conjecture; for, as far as I can 
examine into it, a variety of things ſeem to con- 
firm it. 

Breflau is nearly in the fame parallel of latitude 
with London, and therefore their ſeaſons cannot be 
very different; and it is a large town, containing 
above thirty thoufand inhabitants, according to Dr. 
Halley ; and fo the air, and circumſtances of life, can- 
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not be ſo conducive to health as in the open country. 
And conſequently unleſs all great towns that are leſs 
than London, and nearly in the ſame latitude, are 
more healthy, there can no reaſon be given why 
Breſlau ſhould be ſo. It is true it cannot be demon- 
ſtrated, that they are equally healthy, to perſons above 
14 or 20 years of age; but when we ſee the tables 


that have been made from our bills, and obſerve the 


inconſiſtency that appears in them, which is owing 
to the fluctuating ſtate of our city ; we ſee no reaſon 
to think otherwiſe, and we rather ſeem to have ſome 
preſumption that it is ſo. Becauſe, if we look into 
Mr. Smart's table, we find, that he has made the 
people more healthy between 12 and 18, and after 


70 years of age, than at Breſlau; and yet more un- 


healthy in the ages between theſe periods; which 


ſeems to be near to a contradiction: For why they 
ſhould be more unhealthy in the intermediate years, is 
poſſible to be accounted for. One would rather 
think, that if in the extremities of life they were 


more healthy at London, they could not be leſs healthy 
in the middle, and ſtronger part of it. Or, if we 


conſult another form of this table ingeniouſly cor- 
rected, we ſee, that people appear ſtill more healthy 


after 70 than at Breſlau; which ſeems to be incon- 


ſiſtent with their being more unhealthy in younger 


life. For one would imagine, that the inclemency of 
any climate or place ſhould affect people more with 


the infirmities of age, than thoſe that are younger, 


and yet in their vigour. But if we account for this 
variation of the table, by ſuppoſing, that after the 


age of 50, many retire from town, as I have men- 


tioned 
2 
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tioned above, this will deſtroy the whole hypotheſis, 
upon which the table is formed. 

If we ſuppoſe that one in 34 die at Breſlau in 
the year, as appears from Dr. Halley's table, and one 
in zo at London, this difference does not ſhew, that 
the probabilities of life in both places are not the 
ſame above 20 years of age; for it may be fully ac- 
counted for, from the different probabilities under 
the age of 4. Becauſe every year, at London, there 
dies one- fourth of the infants, under 4 years of age, 
more than at Breſlau; which, without conſidering 
the other differences that may be between that age 
and 15, will more than account for the difference I 
have mentioned. At London the proportion of one 
in 30, comprehends all, as well ſtrangers as natives; 
but at Breſlau the proportion of one to 34 is only to 
be underſtood of thoſe that are born there. Mr. 
Smart, in his table, has made the proportion among 
thoſe that are born at London to be one to 24, and in 
his table corrected it is made as one to 19; but in 
the table that I have conſtructed from the Breſlau 
and London together, it is one to 21,5 ; which is a 
medium between them. 

If it be ſaid, that from our bills the infant ſtate, 
under the fifth year, certainly appears more un- 
healthy than at Breſlau, and therefore probably it is 
ſo in advanced life: It may be anſwered, that poſſi- 
bly our groſs air may not ſuit ſo well with infants, 
and yet may agree well enough with them after they 
become ſtronger ; as we ſee ſome ſorts of food are 
improper for the infant ſtate, and yet do very well 
when nature comes to maturity. And it may likewiſe 
be alleged, that perhaps we are in a bad way of 
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managing of them, that many are deſtroyed, with 
ſleepy and poiſonous cordials, and others loſt thro' 
the want of care and tenderneſs, or wickedneſs of 
our pariſh-nurſes ; for 1 know that there is not one 
in five ſurvives their management. 

And thus, from all theſe conſiderations, I think it 
may be allowed, until it is otherwiſe demonſtrated, 
by bills formed in a different manner from what we 
have at preſent, that the probabilities of life are much 
the ſame at London as at Breſlau, at the age of 20 
or after 14. And if we take this for granted, we 
ſhall from thence be able to form a uſeful table, for 
thoſe within our bills, by accommodating and join- 
ing the bills of both places together. And we may 
alſo nearly determine the number of infants born 
here, which hitherto has not been conſidered. 

To find the number of births, by which J mean all 
thoſe that are born alive, ſo as they might have been 
baptized, we muſt have the number of burials known, 
at leaſt in the ſeveral periods, till the 2oth year; viz. 
under 2, between 2 and 5, between 5 and 1o, and 
between 10 and 20. And it is evident, if we ſup- 
poſe no acceſſion of ſtrangers, that the number of 
living in any one year will be equal to the difference 
between the births, and the ſum of all the ſubſe- 
quent burials at each age till that year. The num- 
ber of the living in any one year is eaſily known, if 
we ſuppoſe the probability of life to be the ſame as 
at Breſlau; for then the number of dead there will 
be to the number of living, as the dead at London 
to the living. Thus in the 2oth year the dead and 
living at Breſlau are as 6 and 598, andithe dead at 
London are 73, or more exactly 72, 88; therefore 


2 the 
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the living maſt be 7263. The dead in the inter- 
mediate years at London may likewiſe be found, by 


means of Dr. Halley's table. For, by proportion, if 


the dead at Breſlau from the age of 10 to 20 com- 
plete be 61, and in the 2oth year 6, and the dead 
at London for the ſame period be 741 ; then will the 
dead in the 2oth year be 73. And therefore if the 
living at London, in the 2oth year of their age, be 
found to be 7263; this muſt be equal to the num- 
ber of births, having ſubtracted from them all the 
dead in each of the preceding nineteen years. And 
conſequently if we put x for the number of births, 
we ſhall have this ſimple equation, 

x — 8819 — 2006 — 805 — 741 + 73 = 7263; 
and thence the number of births x = 19561. And 
the ſame number would have been produced from 
any intermediate age, between 12 and 20. So that 
if we could be certain of the number of the dead, 
there could be no doubt but, that 19561 would nearly 
at an average for ten years, be the whole of the 
births yearly. And this is greater than the number 
of baptiſms known 14626, taken likewiſe at a me- 
dium, for the fame ten years, from 1743 to 1753 in- 
cluſive, by the number 4935. 

From which, by the way, we may ſee, as this 
difference between the births and baptiſms muſt 
be occaſioned by diſſenters, that the number of 
ſuch of all denominations, both proteſtant and 
piſh, with the Jews, do not make above one-fourth 
of the whole of the people within the bills of mor- 
tality; and conſequently that the proteſtant diſſent- 
ers, excluſive of Quakers and Jews, are not above 
an eight part of the whole. And we may allo ob- 
lerve, that as the difference between the births 
A a 2 19501, 
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19561, and burials 24867 is 5306, there muſt be 
a conſtant ſupply, yearly, of at leaſt 5000 ſtrangers, 
to keep up the people within the bills, to their pre- 
ſent number : And the births are to the dead yearly, 
about 4. to 5. 

If we had, in the fame manner, computed the 
births from Mr. Smart's corrected table, they would 
have been found to be 17992, that is, 1569 fewer 
than we have made them. And if from thence we 
had calculated the number of people living to 20 
years of age, and afterwards, by proportion, to go, 
the whole number of people within the bills would 
have been about 521000; which is above 1 50000 
fewer than any other reaſonable calculation can 
make them ; which I think clearly ſhews, that the 
hypotheſis upon which that table is founded muſt be 
wrong, and that what I have laid down above is nearer 
to the truth. ; 

Now, from the births found 19561, and the 
numbers of the dead in the different periods 
known by our bills, it will be eaſy to form a table of 
the decrements of life; becauſe the dead in the in- 
termediate years may be found by what has been 
faid above. And accordingly I have computed the 
following, which is conſtructed from the London and 
Breſlau bills together; which I think is a ſurer me- 
thod of computing for us at London, than from 
either of them alone. The firſt part to the 21ſt 
year, is done from our bills, and the other part from 
the Breflau; but it is formed in ſuch a manner, that 
it goes on as if from the bills of one place only. For, 
after the age of 20, it is continued by proportion, by 
making the dead at London in the decennial periods, 
to have the ſame ratio to one another as the dead at 

Breſlau. 


Breſlau. 
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It ſuppoſes 1000 perſons born in one year, 


and ſhews the annua] decreaſe of them by death till 
87 years of age, which may be conſidered as the ut- 


moſt 


period of life. 


The intermediate numbers, 


marked 4, ſhew the dead in each year. The ule of 
this table is well known to all who can compute the 
value of annuities for hves. 


Age. Perf. 


I 1000 
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G EE. ER. 


I2 


13 


3234 
077 
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1 t 
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| Age. Perſ. | Age. Perſ. | Age. Perſ. 


395 | 27 345 40 278 
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Age. Perſ. | Age. Perſ. | Age. Perſ. | Age. Perf. 


1 T 1791 93 90 - 437 
53 Ti 1 3 ＋ Ly 
54 = =. 
2 7 44 
64 11 59 | 82 9 
55 4 A, 73 © F 
56 n 6 
57 66 105 [75 40 | 84 4 
64 341 1 4 
8 6 99 6 o |8 
5 7 5 7 137 5 : 
59 8 92 77 34 [86 2 
: 6d] 6 14 
60 % 86 198 28 7 nt 
6d 6 4 
G1 | 0 0 7 22 | 
7 4| 54] 


And now, my Lord, I doubt I have made this 
Letter too long; but the importance of the ſubject 
will, I hope, excuſe me. And if I have been miſ- 
taken in any particulars, I muſt confide in your uſual 
goodneſs to forgive me; for you are ſenſible of the 
difficulties that occur. My endeavours, if I have not 
ſacceeded, will perhaps excite others, who have more 
leiſure, and greater abilities, to make farther | inqui- 
ries. I have ſome other things upon other ſubjects 
which I ſhall preſume ſhortly to offer to your conſi- 
ſideration. And in the mean time I am, with the 
greateſt affection, My Lord, 

Son Collene: Your Lordſhip's moſt devoted, 
April 24, 1755. and faithful ſervant, 


Wa. Brakenridge. 
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XXIX. Some Account of a Sheep, ſhewed 
alive to the Royal Society, in November 
1754, having a monſtrous Horn growing 
from his Throat; the ſtuffed Skin of which, 
with the Horn in ſitu, is now in the Mu- 


ſeum of the Society. By James Parſons, 
MM. D. and F. R. . 


Read May 1, HIS animal was bred in Devon- 

755• ſhire, with the preternatural horn 
appearing at its birth in much the ſame proportion 
as at preſent. The novelty of the thing made the 
farmer ſpare the life of the lamb, and bring it up 


till it grew to the fize of a well-grown ſheep, pretty 


large of its kind, and about three or four years old. 
When it was brought before the Society, I remem- 


ber the owner ſaid, the horn weighed then twenty- 


fix pounds; and the creature ſwung it about, and 
raiſed it up with amazing ſtrength. When he was 
fed, he moved forwards, letting the horn drag be- 
tween his fore-legs, whereby he was enabled to lay 
his noſe to the ground ; for the ſkin, by which it 
hung, is flexible, and though reduced to a neck, 
with reſpect to the circumference of the horn, yet 
it was hollow as well as flexible, leaving an open 
paſſage from the fleſh of the neck to the cavity of 
the horn, and its contents. Sometimes the horn 
would come into ſ':ch poſitions, as to twilt the ſkin, 
which gave the ſheep great uneaſineſs; but, from 
neceſſity, he knew how to relieve himſelf, and from 
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cuſtom became ready at that, as well as bringing it 
between his legs to favour his feeding. 

That he was a well-grown ſheep, appears from 
the following dimenſions : 

He was four feet ſix inches in length, from the 
noſe to the ſetting on of the tail ; which tail was but 
fix inches long; and the fize and weight of the horn 
was ſo great in proportion to the animal, that no- 
thing but his having been accuſtomed to move, and 
carry it about from his birth, can account for the 
great power he ſhewed in his manner of command- 
it in every attitude. | 

Nature is ever buſy in ſupporting herſelf : when a 
preternatural weight was to be carried about, the 
muſcles of the neck had acquired a more than natural 
ſtrength and robuſtneſs to anſwer it ; for it was very 
remarkable, that this creature elevated his head upon 
any occaſion, with as much ſeeming eaſe, as if no 
weight had been ſuſpended to his neck ; although, 
joined to ſo great a weight as twenty-ſix pounds 
avoirdupoize, the enormous ſize of the horn muſt 
make it very unwieldy and cumberſome, being in 
length along the convex or anterior ſurface two feet 
ſeven inches; and on the concave fide two feet one 
inch ; its greateſt circumference two feet two inches, 
middle circumference one foot fix inches; and near 
the apex one foot; and its weight is now fifteen 
pounds, though emptied of its contents. 

It is ſaid, that the ſheep in Devonſhire have their 
natural horns of the ſhape of this preternatural one; 
whereas they are curled in thoſe of other counties. 
Now this animal had in the natural places no horns, 


but only two horny ſtumps, projecting no more than 
half 
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half a walnut-ſhell laid upon a flat ſurface, with the 
convex fide upwards ; for the horny particles, which, 
according to nature, ought to have had their ſecre- 
tion to produce horns in the uſual places, were de- 
— to this monſtrous one perpetually, in the 
manner, which I have already attempted to explain, 
in the chapter of the analogy between the fluids of 
animals and vegetables, of my late treatiſe, intituled, 
Philoſophical obſervations upon the analogy between the 
propagation of animals and vegetables, &c. 

It is ſaid by the perſon, who brought the ſtuffed 
ſkin of this ſheep to the Society laſt Thurſday, that 
upon opening him there was found, in the top of the 
horn next the throat, which is hollow half-way 
down, a ſkull of a contracted round form, with 
blood-veſſels running upon it, and a bag filled with 
grumous blood, among which was a fubſtance like 
a ſheep's liver and lungs; and a perfect ſound kid- 
ney, like that of a freſh loin of mutton. And this 
is atteſted by the names of three houſe-keepers of 
credit, who were preſent when the animal was opened, 
and who, if required, are ready to make oath of it. 
If this be true, the caſe of this ſheep is of the ſame 
nature with thoſe of the cow, which was ſhewed in 
the muſeum, to the whole Society, in November 
1748, having the parts of a twin- ſiſter adhering to 
the ſpine, and prominent upon her back: and alſo 
of an ox, which was ſhewn in town about that time, 
having the head of a twin-calf hanging from be- 
tween the fides of the under jaw, by a narrow ſkin. 
As to the manner, in which ſuch monſtrous pro- 
ductions are formed, in order to avoid an unneceſſary 


repetition, I refer to my account of two female 
Vor. 49. Sd children, 
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children, joined together by the bellies, in No 489. 
page 527. of the Philoſophical Tranſactions, where, 


in my remarks upon them, I have attempted explain- 
ing the phznomena of all theſe preternatural appear- 
ances in animal bodies, as well as in thoſe of vege- 
tables. | | 


XXX. A Diſſertation the Cancer of the 
Eye-lids, IVoſe, great Angle of the Eye, 
and its neighbouring Parts, commonly called 
the Noli-me-tangere, deemed hitherto incure- 
able by both Antients and Moderns, but now 
ſhewn 10 be as curable as other Diſtempers. 
Addreſſed to the Royal Society of London 
by Monſ. Daviel, conſulting Surgeon in or- 
dinary, and Oculift to the King; Maſter 
of Arts, and of Surgery at Marſeilles; 
Royal Profeſſor and Demonſtrator of Ana- 
zomy of the ſame City; Member of the 
Academy of Sciences of Touloſe, Bologne, 
and that of Surgery of Paris; and tranſ- 
lated from the French by James Parſons, 
Z 


| Paris, April 20, 1754. 
Read May 8, F all the diſeaſes which ſeize the 
"099" eye-lids, noſe, angle of the eye, and 
its neighbouring parts, none appears ſo formidable 
AS 
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as the .cancer, in the opinion even of the moſt able 
oculiſts, who have written upon this ſubject, ſuch as 
Antoine Maitre Jean, St. Yves, and others. T 
have conſtantly declared it to be incurable in theſe 
parts, and have even forbad medling with it : An- 
toine Maitre Jean ſays, © The operation is ſo doubt- 
« ful, that it is rejected by the beſt practitioners, not 
* only for cancers of the lids, but alſo for all thoſe 
& of the face, &c.” And St. Yves is of the ſame 
ſentiment, where he ſays, That when the edges 
<« of the ulcer are accompanied with calloſities, there 
&« is nothing to be done but by palliatives.” | 
The patients would have reaſon to complain, if 


we were willing to have regard to what theſe authors. 


have advanced, as well as others, upon the ſame 
ſubject, who were of the ſame opinion. The moſt 
able oculiſts have indeed met ſo many difficulties in 


this caſe, that they entered into an opinion, that they 


were impoſſible to be cured; and therefore never 
dared to undertake them. Some are content to 
treat them with palliatives, ſuch as frog-ſpawn-wa- 
ter, and other ſuch ingredients, as ſerve only to 
amuſe the patient ; whilſt others, more bold, touch 
them with liquid cauſtics, or the lapis infernalis, 
from which they have had no better ſucceſs than 
from the application of the water ; becauſe the beſt 
managed cauſtics only ſerve to irritate theſe kinds of 
tumors, as experience has too often ſhewed. But 
why therefore ſhould theſe parts be incurable ? Is it 
that they differ from the other parts of the human 
body ? Certainly no. Why ſhould theſe therefore 
be thought more deſperate than the breaſts, lips, and 
many other parts, which often yield to the knife, 
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when directed by a ſkilful hand: I will venture to 
fay, it is indolence, little or no experience, and an 
ill- grounded fear, in oculiſts, both ancient and mo- 
dern, that made them believe theſe kinds of diſeaſes 
ought to be treated differently from all others. A 
bad prejudice ! which yet ſeduces a great part of our 
moſt able practitioners : but it muſt be averred, that 
they are deceived, if, in order to put it upon the 
footing of an ill- grounded fear, we muſt ſay, it has 
often hindered them from helping a number of pa- 
tients, who have periſhed in a miſerable manner, by 
not properly attempting their cure. I am willing to 
free myſeif from ſo hard a law; I reprimand both 
antients and moderns, and the opportunities I have 
had of operating upon cancers of the lids and face, 
eaſily ſhew'd me, that they were very curable, 

and that the cure ought not to be given up to an 
uncertain iſſue. 

The examinations I made in theſe kinds of tu- 
mors have informed me, that cancers of the lids, noſe, 
and adjacent parts, have all their ſeat in the Perio- 
ſteum, and Perichondrium; and that we cannot hope 
for a thorough cure, without taking them intirely off : 
in a word, the veſſels that go from the cancerous 
tumor are ſtrongly connected with the Perioſteum 
and Perichondrium, that they ſeem but one body, 
which becomes at length ſo greatly ſwelled, that the 
very bone is often affected. 

When a wen or wart (which is often the begin- 
ning of a cancer), begins to appear, and they en- 
deavour to pull them off, they become irritated, and 
ſpread to that degree, that the edges are reverſed, 
and become callous and livid, accompanied with 2 

| pain, 


hindering their progreſs; which is, to take them off 


([ x89 J] 


pain, and every other ſymptom which characteriſe 
the cancer. Theſe kinds of wens, warts, and tu- 
bercles, which are fituated in the great angle of the 
eye, upon the lids, or the noſe, very often ſhoot out 
their roots upon the cartilages, that is, upon the 
very membranes which cover them, and the roots 
ſink in ſometimes to the ſubſtance of the cartilage 
itſelf, which they ſwell and tear in the end. 

The more cancers are touched with cauſtics, the 
more they are irritated ; therefore there is but one 
method, but it is a ſure one, of curing them, and 


with a cutting inſtrument, deſtroying the Perioſteum 
and Perichondrium, or even the lids, if the cancer 
has penetrated them in their ſubſtance, with their 
cartilages: which the following obſervations will 
prove. 

Obſervation I. upon a cancerous upper-lid. 

Auguſt the 11th, 1736, I was called to Madam 
de la Fague, an Urſeline Nun, at Bourdeax, forty- 
five years old ; to ſee a tumor upon the upper-lid 
of the right eye, which ſhe had for twenty years : 
it begun by a ſmall wen, and increaſed by degrees, 
ſo as very much to incommode the patient. 

She applied to a ſurgeon, who began by applying 
ſome drops of a liquid cauſtic, which enraged the 
tumor ſtill more; which Re appeaſed again by ano- 
dyne medicines ; and then the tumor remain'd a long 
time without any ſenſible increaſe; although the 


patient felt a continual ſharp pain in it. But, as 
even the leaſt diſorders are impatiently borne, ſhe 


was Willing to be relieved, and conſulted another 


ſurgeon, who took off the tumor with a cutting 
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inſtrument, and who, ſeeing that the ulcer, which 
was the reſult of the operation, did not heal; but 
on the contrary made great progreſs in its eroſion, 
and became callous, he touched it with lapis infer- 
nalis; and ſometimes with a liquid cauſtic : which fo 
much the more increaſed the evil, and made her re- 
ſolve to ſuffer no more applications, becauſe, all that 
had been tried, made her worſe and worſe. She 
was now a long time in this ſtate, when I was called 
to conſult with Meſſieurs Doiiaſan, Caudole, and 
Senis, phyficians of note in the fame town, and with 
Monſieur Coſtade, ſurgeon major of the hoſpital ; 
who, having examined the caſe, agreed with me, 
that there was no other method to be taken but the 
operation, not only to ſave the eye, but to prevent 
an incurable cancer, which threatened her life; 
whilſt it had already made great progreſs under the 
eye-lid ; and it was much to be feared that it would 
ſpread into the very eye, and even over the whole 
face. Then the operation would be fruitleſs, and 
the patient would ſuffer the loſs of the uſe of that 
eye, and perhaps of her life. Wherefore I did not 
heſitate to un the total extirpation of the lid: 
my propoſal was approved of by all, as the only 
method of ſaving the eye; and the operation was as 


follows : 


I paſſed a crooked needle, with a wax'd thread, 
under the lid, by which I ſuſpended and drew up 
the lid and tumor, which I cut off with my crook'd 
ſciſſars, as much as I could under the orbit, ſepa- 
rating the whole to the diviſion of the lids; a ſmall 
hemorrhage enſued, but was ſoon ſtopped with dry 
lint, and a dry compreſs and bandage. 
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She remained twenty-four hours without being 
drefſed ; was bled twice in the arm, after the opera- 
tion: I then dreſſed her up with light doſſils, arm'd 
with the linimentum Arczi, and ſhe had not the leaſt 
accident from the day of the operation to the 25th 
of the ſame month, when ſhe was perfectly cured, 
without any deformity in her eye : and although the 
lid was cut away very high, the eye remained very 
neat and well, performing its ſeveral functions pro- 
perly when I left Bourdeaux ; and the 13th of Au- 
guſt 1742, having had an opportunity of taking a 
journey to that town, I ſaw the patient again, whom 
1 found extremely well, ſeeing perfectly with that 
eye: but what I found very ſingular was, that the 
ſkin of the lid deſcended pretty low, to the cornea, 
which it almoſt covered; ſo the whole globe 
was in a manner hid. We only obſerved, that this 
reſembled a lid without hairs. 
Obſervation II. upon another cancerous tumor in 
the great angle of the eye. WA 
July 2, 1736. Margaret Combaucaut, of Carca- 
ſtone in Languedoc, fixty years old, had a cancerous 
tumor, for ſixteen years, in the great angle of the 
right eye: it began by a little wart, which itched 
violently, and made her fcratch it very often, which 
ſo irritated the tumor, that in a little time it became 
as large as a dried fig flatted, with its edges turn'd 
outward and callous. It reached from the commiſ- 


{ure of the lower lid, an inch and half below it, even 
to the right ala of the noſe, which proved extremely 
troubleſome to the woman. I found, after a ſtrict 
examination, that it adhered to the bone. She faid 
ſhe tried all the remedies that ſhe imagined A 

0 
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do her any good; but that, far from relieving her, 
they rather made her worſe, and her diſeaſe became 
the more inſupportable; and that ſhe had taken a 
reſolution to undergo any thing to be freed from 
a diſorder which had afflicted her for ſixteen years. 

Having conſulted Mr. Fabre, an able phyſician of 
that place, we were both of opinion, that ſhe could 
not be cured without an operation, which I accord- 
ingly proceeded to as follows : I took off the tumor 
intirely to the perioſteum, but did not lay the bone 
bare ; for I thought it ſufficient for a complete cure 
to take away all the callofities ; but I was miſtaken , 
for, inſtead of the proſpect of a ſucceeding cure, I 
was unhappy enough to ſee the ſwelling increaſe, and 
the wound ſeem larger than before, I uſed in vain 
all the remedies commonly thought of in ſuch caſes; 
I ſcarified the edges of the ulcer, to bring it to ſup- 

uration ; but it became thereby more hard and cal- 
„ than before the operation, and much more pain- 
ful. Upon which I reſolved to cut away all that 
remained of the tumor, with the perioſteum, which 
appeared very much ſwelled. This ſecond operation 
had ſo much ſucceſs, that the ſwelling, and every 
other bad ſymptom, diſappeared almoſt ſuddenly; 
and in three days the wound looked red and very 
well, without any pain, and the cicatrix was per- 
fectly form'd on the 15th day from the operation, 
without any ſenſible exfoliation of the bone, or the 
leaſt deformity or ſtaring of the eye. She has re- 
mained very well ever fince ; for I ſaw her the 1oth 
of Auguſt 1741, at Carcaſtone, in perfect health; 
and the cicatrix of the part very even, 


I muſt 
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I muſt obſerve here, that I laid the intire bone 
bare, wherever the tumor touched, even down to 


the ala of the noſe of that ſide. 


Obſervation the 3d, is upon a cancerous tumor of 
the ſame nature, and in the ſame ſituation, and the 
treatment juſt the ſame: it was as big as a filbert, 
and the officer was afflicted with it twenty years. 

It differs from the former only in this, that the 
year before the officer came to Marſeilles, to put 
himſelf under Monfieur Daviel's cure, the tumor 
broke, and diſcharged a very fetid acrimonious mat- 
ter, which, running into the eye, brought on a trou- 
bleſome opthalmia, and the edges were livid, and 
had a very terrible aſpect. As to his operation, it 
conſiſted, as before, of a total extirpation of the can- 
cer, perioſteum and all, to the bare bone. He dreſſed 
the bone with dry lint only, and his digeſtive was a 
mixture of the linimentum Arcæi, with the unguen- 
tum ſtyracis: and in about nineteen days he was ſo 
perfectly cured, that when he returned to his friends, 
ſeveral of them aſked him, upon which eye the ope- 
ration had been made ? 

Obſervation 4, differs in nothing from the former. 

Obſervation 5, upon a cancerous tumor upon the 
noſe, which reached from the root of the noſe down 
to the middle of the cartilage. He treated it in the 
ſame manner, taking off the whole with the peri- 
oſteum; and, as it was partly upon the cartilage, he 
alſo cut away the perichondrium, laying that, as well 
as the bone, bare: and the cure was completed, 


without leaving any deformity behind, in eighteen 
days. 


. Ce Obſervation 
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Obſervation 6, of a cancerous tumor upon the 
great angle of the right eye of a woman at Mar- 
ſeilles, of ſeventy years old. This he treated exactly 
in the ſame manner, and ſhe was cured in twenty 
days. 

The th Obſervation mentions another cancerous 
tumor upon the noſe, and its cartilage, of a gentle- 
man, which is circumſtantially the fame with the 
former: it was cured in five days. After this caſe 
he makes this concluſion : that from all that has 
been already ſaid, it is plain, that the ſeat of the can- 
cers of the eye-lids, noſe, and other neighbouring 
parts, is abſolutely in the perioſteum and perichon- 
drium, as well as the fat ; and that there can be no 
hopes of a cure without taking off theſe membranes, 
the fat, and even any parts of the very cartilages 
that may be contaminated : but that in this manner 
they are as curable as cancers upon other parts of the 
body, notwithſtanding what all oculiſts have ſaid to 
the contrary. - 

The 8th Obſervation is upon a cancer upon the 
lower eye-lid of a woman, cured in the ſame man- 
ner. 

The 9th Obſervation treats of a cancer, as big as 
a large filbert, in the angle, and upon the lower lid 
of the eye, of a gentleman ; which began by a ſmall 
tubercle in the angle, and was pulled off, and grew 
again ſeveral times. Monfieur Daviel was conſulted, 
in the preſence of another ſurgeon, Monſieur Maillot, 
and declared for taking the tumor and eye-lid intirely 
off; making this prognoſtic, that if any part was left 
behind, the eye would be deformed and ſtaring; 


but the other ſurgeon thought, that half the lid with 
5 


the 
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the tumor would be ſufficient for the cure: Monſ. 
Daviel therefore only cut away half the lid with the 
tumor; with which he alſo took off a large quantity 
of hard white fat, and dreſſed up the part as uſual; 
but in the progreſs the lid was turned outward, and 
then they reſolved upon the total extirpation of the 
lid; which, being obliged to depart from thence, he 
left to Monſ. Maillot, who performed it with ſuch 
ſucceſs, that his cure was complete in fifteen days, 
without the leaſt deformity whatever. 

The 10oth Obſervation is a caſe of the fame na- 
ture with the former, with this difference, that when 
he had taken off the tumor and under lid in the 
ſame manner as uſual ; the patient continued grow- 
ing well till the ninth day from the operation; 
when Monſ. Daviel perceived a ſmall fungus in the 
middle of the tumor, which he touched with the 
lapis infernalis, which produced very ill effects : the 
eye grew painful, the conjunctive ſwelled very much, 
the wound, which was half healed up, opened afreſh, 
and grew ragged. This made him fet about cutting 
away all the bad fleſh he could perceive, with the 
inequalities of the conjunctive, which was much 
{welled : he ſcarified the cornea, and the inner ſur- 
face of the upper lid, which was alto greatly tume- 
fied, and even opencd it on the upper ſurface Thus, 
after having. emptied the veſſels well, he fomented 
the whole with a decoction of marſhmallows, mul- 
lein, violet-leaves camomile-flowers, melilot, leaves 
and flowers of roſemary, thyme, lavender, rue, and 
marjoram, of each half a handful in a ſufficient 
quantity of water ; to a quart of which he put a bit 
of camphire as big as a nut. The frequent applica- 
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tion of this that day produced ſo good an effect, 
that all her pain ceaſed : he alſo bled her in the arm 
and foot, ordering emollient clyſters. She was purged 
ſome days after, with manna and caſſia, which did 
very well; and ſhe was perfectly cured, without the 
leaſt deformity, and could fee better than before the 


operation. 


——_— 


XXXI. An Account of four Roman In- 


ſcriptions, cut upon three large Stones, 
found in a ploughed feild near Wroxeter 
in Shropſhire, in the year 1752: With 
fome Obſervations upon them, by John 


Ward, LL. D. Rbet. Prof. Greſh. and 
. PF. 0. 


Read May 15, YYEFORE I attempted to offer my 


0739" thoughts upon theſe inſcriptions, I 
judged it neceſſary to get the beſt information in my 
power, with regard to the place and manner, in 
which the ſtones, that contained them, were firſt 
diſcovered, together with ſome other circumſtances, 
which attended them at that time. For this purpoſe 
I applied myſelf to the Reverend Mr. William 
Adams, Miniſter of St. Chad in Shrewſbury, by 
whoſe means the draughts of theſe inſcriptions were 
communicated to this Society (1). And that gentle- 
man was ſo obliging, as to procure for me a very 
particular account concerning them, in a letter from 
the Reverend Mr. Robert Cartwright, Vicar of Wrox- 
eter, the ſubſtance of which is as follows, The 


ſtones 


(1) See Tas, V. 
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ſtones were found in a feild near a mile from 
Wroxeter, formerly a Roman ſtation called Ur:- 
conium (1), in the months of September and Octo- 
ber 1752. The firſt of them was diſcovered by 
Mr. John Dias, the owner of the feild, whoſe 
plough ſtruck againſt it, as he was at work. It 
lay with the face downward, about two hundred 
yards from the foundation of the old walls, on the 
north eaſt ſide, towards Watlingſtreet road. The 
inſcription upon this ſtone was firſt taken notice of 
by Mr. Cartwright himſelf, and the report of it ſoon 
after ingaged ſome gentlemen from Shrewſbury, and 
particularly George Edwards eſquire, both to go 
and view it, and make a further fearch ; when 
by ſpitting the ground the other two were diſcovered, 
not far from the firſt, in the like fituation. The 
firſt and laſt lay ſeparate from their baſes, which be- 
ing taken up, ſeveral broken peices of urns, and duſt 
of a greyiſh colour, were found with them, which 
ſeemed to have the appearance of aſhes. They are 
now all removed to an old chancel in Wroxeter 
church, in order to be erected there againſt the wall. 
This account appears fo full and diſtinct, that I 
ſhall now go on to give a ſhort deſcription of the 
ſtones, with the reading of their ſeveral inſcriptions, 
in the order they are placed in the Table; and then 
add ſome further obſervations, as well with regard to 
the ſtoncs themſelves, as the inſcriptions upon them. 
Number 1. is by the ſcale fix feet eight inches 
high, and about two feet three inches wide above the 


(1) In the year 1701, a Roman ſudatory was diſcovered at this 
place, a draught whereof, with ſme account of it, was publiſhed 
in the Philoſophical Tranſaclions, Num. 306. which ſeems to have 
eſcaped the obſervation of Horſley, Brit. Rem. p. 419. 


baſe. 
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baſe. It has a pediment top, with a pine apple riſing 
from the middle of the cornice, on each fide of 
which is a lion, and in the area of the pediment a 
kind of roſe. The inſcription, which is cut in the 
plane of the ſtone, may be thus read : Caius Man- 
nius, Caii filius, Pollia tribu, Secundus Pollentinus, 
miles legionis viceſimae, annorum LII, ſiipendiorum 
xXXI, beneficiarius legati principalis, hic fitus eſt. 

Number II. contains two inſcriptions, and is in 
hight two feet ſeven inches and about a third, by 
two feet four inches and two thirds in breadth. It 
is not flat, as the former, but gently convex croſ- 
ways, the lower part being divided into three panels; 
on the two firſt of which are the inſcriptions, but the 
other ſeems never to have had any upon it. The 
uper part is ornamented with a pediment, in the 
area of which ate the remains of a face with curled 
locks, and two ſnakes under it; and on the cornice 
two figures like dolphins. The firſt inſcription may 
be read thus: Diis Manibus. Placida annorum Lv, 
curam agente conjuge annorum XXX. And the other 
in this manner: Diis Manibus. Deuccus annorum xv, 
curam agente patre. 

Number III. is fix feet eleven inches high, and 
about two feet broad above the baſe. It has alſo a pe- 
diment at the top, the area of which is filled with a 
large flower. The inſcription, it exhibits, may be 
read in the following manner: Marcus Petronius, 
Lucii filius, Menenia tribu, vixit annos xxxvIII, 
mizies legionts XI11 geminae, militavit annos XVI, 
nien fait, hic ſepultus eſt. | 

As theſe readings of the ſeveral inſcriptions appear 
in general very plain and obvious; I ſhall now pro- 
cced to make a few obſervations, partly on the or- 

naments 
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naments of the ſtones, and partly on ſome particular 
circumſtances relating to the inſcriptions themſclves, 
And 

1. As to the ornaments on Number I, we meet 
with the pine apple upon ſeveral urns, publiſhed by 
Montfaucon (1) and others; and it ſeems to have 


been cut on ſome funeral monuments in Horſley, tho 
now it is generally pretty much defa: ed. The roſe 
likewiſe is very common on ſuch occalions. Horſ- 
ley has alſo given us a ſepulchral monument, with a 
lion placed on each ſide of the faſizgzum, or pedi- 
ment (2). 

With regard to the inſcription, the name Secundus 
ſtands there for the cognomen ; which at firſt was a 
praenomen, denoting the ſecond ſon, as Primus did 
the firſt, and Tertius the third. But afterwards it 
was made a cognomen ; and what was before the cog- 
nomen became hereditary, and ſerved to diſtinguiſh 
different branches of the ſame family; as I have 
formerly ſhewn elſewhere (3). The next word, Pol- 


lentinus, comes from Pollentia, the place of his birth. 


But as there were antiently three Roman cities of that 
name, it 1s uncertain, which might be intended. He 


is called miles legionis viceſimae, which was one of 


thoſe legions, as Horſley obſerves (4), that came 


(1) Tor. v. plate 28, 33, 38, and 62. 
(2) Cumberl. xxxix. Mr. Cartwright in his letter obſerves, that 
the tongues of the lions, cut upon this ſtone, hang out of their 


mouths below their under jaws ; which has been omited in the 
draught here given of them. 


(3) Phu}. Tranſ. N. 476, pag. 357. 
(4) Page 83. 
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over into Britain in the reign of Claudius. But in all 
the Britiſh inſcriptions hitherto publiſhed, where the 
reading is certain, the titles valens victrix, denoted 
by the initial letters V. V. are added to the name of 
this legion (1). And how they came to be omited 
here, unleſs thro neglect of the workman, may be 
difficult to apprehend. For to imagine this inſcri- 
ption was made, before the legion received thoſe titles, 
would be mere conjecture, without any authority to 
ſupport it. The laſt line but one has been read be- 
reficiarius legionts praefecti. And we find indeed 
the title praefectus legionis in ſome of Gruter's in- 
ſcriptions; but this ſeems not to have been introduced 
till pretty late, when each legion had its legatus, who 
is ſometimes alſo called praefectus (2). But if that 
was to be taken here for the genuine reading, it 
would bring this inſcription too low for the form of 
the letters, which ſeems very well to agree with the 
times of the higher empire. I have therefore given 
another reading of it above, which was propoſed by 
a learned freind, namely, beneficiarius legati prin- 
cipalis; ſince in one of Gruter's (3) inſcriptions we 
meet with principalis beneficiarius tribuni, writen in 
words at length. 

2. As to Number II, the human face, with two 
ſnakes under it, might probably be defigned to repre- 
fent Hecate, a name given io Diaua, as a deity of 
the infernal regions. A figure ſomewhat like this, 


— 


(1) See Brit. Rom. Northum. Ixxviii. Cheſh. i. and Samer ſ. iti. 


where the reading is uncertain. 8 
2) See Mont. Tom. iv. p. 13. and Supplem. Tom. v. p. 92. 
8) Pag. DLI. 3. 5 


but 
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but with the ſnakes above the head, was placed over 
the gate of the city Epheſus, a draught of which is 
publiſhed by Mr. Chiſhull (1). Indeed the frigla, 
or mullet, is faid by mythologiſts to have been con- 
ſecrated to Hecate (2) ; but there is no accounting 
for all the different fancies of ſculptors. In Horſley 
we find two dolphins placed in a con attitude, 
with their heads upwards, one on each fide of a 
human figure, and a pine apple over it (3). And as 
garlands were a common ornament of fuch monu- 
ments, one hangs acroſs each panel of this ſtone, 

above the inſcriptions. 
In the firſt of theſe inſcriptions the form of the 
expreſſion, conjux trigints annorum, is what I do 
not remember to have met with elſewhere ; and the 
point on each fide the letter I. after the abbreviated 
word CoN. muſt, I preſume, be aſcribed to an error 
of the workman. And likewiſe in the ſecond in- 
ſcription, the diviſion of the word pEvc-cys, b 
a point in the middle; the omiting the letter A. in 
the abbreviated word AG. for agente, and afterwards 
interlining it; and the imperfect letter p. for p. in 
the word patre, may beſt be accounted for in that 
way. The third panel might be left vacant, in order 41 
to inſert ſome other inſcription afterwards ; and the mes 
lower part of the ſtone is now wanting below the in- Y 
ſcriptions. — 
III. In Number III, the ornamental part of the 04 
ſtone has nothing in it, that requires obſervation. it 
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(1) Antig. Afiat. Par. alter. pag. 1. | 
(2) See oſs. De idolelatr. L. ii. c. 29. p. 167. 11 
(3) Durham. iv. | | ' 
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And as' to the inſcription, the abbreviated word 
vic. may doubtleſs ſtand for vicſit, the letter x. be- 
ing reſolved into cs. And ſo we find the word vic- 
fit for vixit, writen at length in Horfley (1). But 
the name of the legion here mentioned, which is 
called quartadecima gemina, may ſeem to be attended 
with no ſmall difficulty. The ſtone happens to be 
cracked quite thro, juſt acroſs the numeral figures, 
which expreſs the number of the legion; but in ſuch 
a manner, as no ways to deface or obſcure them. 
Now we learn from Tacitus, that four Roman le- 
gions were ſent into Britain in the reign of the em- 
peror Claudius. . Two of theſe were the twentieth 
and the fourteenth, both which are mentioned in 
theſe inſcriptions. And the former of them remained 
here the greateſt part of the time at leaſt, that the 
Romans continued in poſſeſſion of the iſland. But 
the latter was ordered hence by Nero, then ſent back 
by Vitellius, and being recalled again at the begining 
of Veſpaſian's reign, does not appear to have returned 
any more. And that happening (as Horſley ob- 
<« ſerves) before the opportunity or humour of erect- 
ing inſcriptions obtained; it is not to be wondered 
at, that we do not find this fourteenth legion 
mentioned in any inſcription (2).” However, this 
Wroxeter ſtone gives us both the name of that le- 
gion, and an additional title of gemina ſubjoined to 
it; the origin of which title ſeems to have been 
owing to Pompey, who had, as Caeſar ſais, among 


(1) Cumberl. Ixx. 
(2) Page 80. 
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his other legions of Roman citizens, unam ex Sicilia 
veteranam, quam factam ex duabus gemellam appella- 
vit (1). That there was a legion, which bore the 
title of yuartadecima gemina, is evident from ſeveral 
of Gruter's inſcriptions ; but they all relate to foreign 
countries, and not one of them to Britain. It is 
mentioned alſo by Dion, as being in his time, that is, 
under the reign of Severus, ſtationed in Pannonia (2). 
But it appears likewiſe from Caeſar, that he himſelf 
had the legio quartadecima with him in Spain, not 
long after the commencement of the civil war (3), 
before the title gemella was introduced by Pompey. 
And therefore had the title gemina been given to the 
fourteenth legion, either before or while it was in 
Britain ; it can ſcarce be ſuppoſed, that Tacitus, who 
ſo often mentions and extols that legion for its great 
ſervices done here, ſhould intirely have omited it, 
eſpecially as he gives that title to the Jegio tertiade- 
cima (4). Sir Henry Savile indeed reckons the legio 
quartadecima among thoſe of Galba, and aſcribes to 
it the title of gemina (5). But he produces no other 
authority for it, than the paſſage before mentioned 
from Dion, who there ſpeaks of this legion as having 
that title in his own time, without any intimation, 
when it firſt received it. Beſides, that it did not re- 
ceive the title of gemina during its reſidence in Bri- 
tain, ſeems further evident from hence, that we find 
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(1) B. C. Lib. iii. cap. 3. 
(2) Lib. lv. pag. 564. edit. Leunclav. 
) B. C. Lib. 1. cap. 44. 
) Hiſt. Lib. iii. 2 7. 
(5) Tranſlation of Tacitus, ſub fin. p. 218. | 
D d 2 no 


[ 204 ] 
no other legion here at that time, with which it could 
have been incorporated, For the other three, which 
continued longer among us, namely, the Agio ſe- 
cunda Auguſta, legio nona, and legio viceſima valens 
victrix remained diſtinct afterwards, and are all par- 
ticularly mentioned by thoſe different names. 

I ſhall only obſerve further, that as there are two 
legionary ſoldiers named in this and the firſt inſcri- 
ption, mention 1s there made of the tribe, to which 
each of them belonged, as Roman citizens; whereas 
in Horſley we have the monuments of three ſoldiers 
of the legio ſecunda Auguſta, without any mention of 
their tribes (1). There is indeed at Bath an inſcri- 
ption of another ſoldier, ſaid to have belonged to the 
tegio ſecunda adjutrix, whoſe tribe is there expreſſed. 
But as that legion does not appear to have ever been 
in Britain, he may be ſuppoſed to have come hither 
for his health, for which reaſon it might be thought 
proper to mention that circumſtance. And perhaps 
the moſt probable way of accounting for the ſame 
thing, in relation to the perſons nominated in the firſt 
and laſt of theſe inſcriptions now under conſidera- 
tion, may be to ſuppoſe, that the character here 
given of the former, as beneficiarins legati principa- 
lis, might occaſion that regard being paid to his me- 
mory in this funeral monument. And the latter 
might come over on ſome particular occaſion, not 
here mentioned, while the /egio quartadecima gemina, 
to which he belonged, was ſtationed elſewhere. But 
feveral gentlemen in that neighbourhood defigning 
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(1) $cotl. xiii, Monum, I. AMiddsl. 
ſhortly, 
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ſhortly, as I am informed, to renew their ſearch in 
and near the place, where theſe inſcriptions were 
found ; it is to be hoped, that ſome further light 
may by that means be gained, for the clearing up 
theſe difficulties, 


an American 
„ to the Royal Society: 
Mauduit, F. R. S. 


Read May 15, R. de Reaumur diſtinguiſhes waſps 

"755" into three claſſes, from the diffe- 
rent ſituations, in which they place their neſts; ſome 
making choice of unfrequented parts of houſes, 
ſome of little cavities in the earth, and others of the 
branches of trees for that purpoſe. The firſt of theſe 
is the largeſt ſort, or hornet; the ſecond is the com- 
mon ſort here in England; and the laſt is more fre- 
quent in America. 

The neſt, which I now do myſelf the honour to 
communicate to this Society, was ſent me from Mary- 
land; where they are found on the lower kinds of 
trees, in the thickeſt parts of their woods. This is 
built upon a dogwood- tree, or the Cornus mas Vir- 
giniana; and hangs quite detached from the reſt of 
the tree by an extreme branch, of little more than 
an inch circumference: which, with its ſmaller di- 
viſions running through the ſubſtance of the neſt, an- 
{wer the purpoſe of pillars, to unite and ſupport the 
ſeveral floors of the building. 
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no other legion here at that time, with which it could 
have been incorporated. For the other three, which 
continued longer among us, namely, the /egio ſe- 
cunda Auguſta, legio nona, and legio vicefima valens 
victrix remained diſtinct afterwards, and are all par- 
ticularly mentioned by thoſe different names. 5 

I ſhall only obſerve further, that as there are two 
legionary ſoldiers named in this and the firſt inſcri- 
ption, mention is there made of the tribe, to which 
each of them belonged, as Roman citizens ; whereas 
in Horſley we have the monuments of three ſoldiers 
of the Agio ſeeunda Auguſia, without any mention of 
their tribes (1). There is indeed at Bath an inſcri- 
ption of another ſoldier, ſaid to have belonged to the 
tegis ſecunds adjutrix, whoſe tribe is there expreſſed. 
But as that legion does not appear to have ever been 
in Britain, he may be ſuppoſed to have come hither 
for his health, for which reaſon it might be thought 
proper to mention that circumſtance. And perhaps 
the moſt probable.way of accounting for the ſame 
thing, in relation to the perſ 


ons nominated in the firſt 
and laſt af theſe inſcriptions now under conſidera- 
tion, may be to ſuppoſe, that the character here 
given of the former, as beneficiarins legati principa- 
lis, might occaſion that regard being paid to his me- 
mory in this funeral monument. And the latter 
particular occaſion, not 
here mentioned, while the legio quartadecima gemina, 
to which he belonged, was ſtationed elſewhere. But 
feveral gentlemen in that neighbourhood defigning 
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ſhortly, as I am informed, to renew their ſearch in 
and near the place, where theſe inſcriptions were 
found ; it is to be hoped, that ſome further light 
may by that means be gained, for the clearing up 
theſe difficulties, = 
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XXXII. Some Obſervations upon 
Waſps-IWeft, to the Royal Society: 
By Mr. Iſrael Mauduit, F.R.S. 


Read May 15, NAR. de Reaumur diſtinguiſhes waſps 
1755. into three claſſes, from the diffe- 
rent ſituations, in which they place their neſts; ſome 
making choice of unfrequented parts of houſes, 
ſome of little cavities in the earth, and others of the 
branches of trees for that purpoſe. The firſt of theſe 
is the largeſt fort, or hornet; the ſecond is the com- 
mon ſort here in England; and the laſt is more fre- 
quent in America. | 
The neſt, which I now do myſelf the honour to 
communicate to this Society, was ſent me from Mary- 
land; where they are found on the lower kinds of 
trees, in the thickeſt parts of their woods. This is 
built upon a dogwood-tree, or the Cornus mas Vir- 
giniana; and hangs quite detached from the reſt of 
the tree by an extreme branch, of little more than 
an inch circumference : which, with its ſmaller di- 
viſions running through the ſubſtance of the neſt, an- 
ſwer the purpoſe of pillars, to unite and fupport the 
ſeveral floors of the — 
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The figure is a conoid, or an acuminated oval: 
its longer diameter is twenty inches, the ſhorter near 
the baſe is twelve. 


It is perforated on two oppoſite ſides, for the inha- 
bitants to enter and go out at: the upper door was 
originally leſs, but is inlarged, to give a more caſy 
view of the ſtructure of the cells within. 

The ſhell is compoſed of paper ; the ſheets of 
which at its upper end are larger and more diſtinct. 
They are of- an aſh-colour, of different ſhades, and 
freak d or marbled : and, being lightly laid upon 
each other, form a wall of from one and an half to 
four inches thickneſs in the ſeveral parts of it. 

The lax hollow manner, in which they are joined 
to each other, renders them a more effectual ſecu- 
rity from rain; as they attract water in common 
with all other ſubſtances, made of the ſame mate- 
rials; and would have been more eaſily ſoaked thro”, 
if they had been cloſer compreſſed together. For 
the — reaſon the apex of the cone is of the greateſt 
thickneſs ; and the baſe is of a ſtiffer and more cel- 
luloſe texture. 

Our paper is formed of broken vegetable fibres, 
placed together without any order, juſt as the water 
leaves them upon the fieve. This, to the naked eye, 
yeilds the appearance of a more regular arrangement 
of its parts; being wholly compoſed of parallel ſtriæ, 
placed at about a line's diſtance from each other ; 
with fibres going off from them, in a manner im- 
perfectly reſembling the ribs and plumes of a fea- 
ther. The microſcope ſhews very little of this re- 
gular arrangement; except that the ribs conſiſt of a 
thicker and cloſer texture ; being the joinings of the 

| ſeveral 
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ſeveral breadths, in which the animal works it. 
all other reſpects it appears to be a plexus of fibres, 
very rudely platted together, and no way ſuperior to 
the meaneſt fort of whited-brown paper, with which 
I have compared it. : 

In reſpect of ſtrength it is much inferior to it; 
having nothing of that toughneſs, requiſite to every 
other uſe of paper, except that one, for which this is 
intended. 

Upon this ſingle account the more rigid nature of 
its woody fibres is an advantage to it; as it is leſs bi- 
bulous than the common blotting paper, retains its 
ſtiffneſs better when it is wetted, and does not col- 
lapſe fo ſoon. 

The colour is the ſame with that of oak-wood, 
and the common ſorts of timber, after it has been 
for three or four years expoſed in the air; and ap- 
pears in the microſcope to be intirely owing to ex- 
traneous matter adhering to it : for the fibres them- 
ſelves are of a clear white, little differing from thoſe 
of white paper, with this ſordes ſcattered over them. 

It burns like paper, but with a weaker and quicker 
flame, as if a great part of its oil had been before 
exhauſted : and its ſmell in burning diſcovers no- 
thing of the pungency of volatile ſalts, but proves it 
to be a purely vegetable ſubſtance. 

Each of theſe obſervations confirms Mr. de Reau- 


mur's account of its formation; it being compoſed 


of the fibres of wood, that is in its firſt ſtage of 
decay ; when, by having been long expoſed in the air 
to the action of the ſun and rain, its external pa'ts 
begin to ſeparate, and give theſe animals an oppor- 
tunity to tear off certain ſmaller filaments, which 
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are then looſeried;- and which they collect togethe?® | 
into à little ball; and, having moiſtened it to a kind 
of paſte, ſpread it out with their talens and fore. feet, 

* into its preſent form: 5 * —— = 5 8 _ k 2 N Ala a " . 
Hence the marbling of this paper is the heceſſary 
reſult of the method of its conſtruction: for as tac 

ſheet conſiſts of a number of faſciz or brèadtiis, 
equal to the reach of the animal, that ſpreads them; 
each of theſe faſciæ will be of a different ſhade; 
according to the ſeveral colours of the little bundles 
of fibres, collected by ſo many labourers from dif- 
ferent materials. as 
Upon e e the ſubſtance _ us is a true 
j but, e exact ceconomy of nature, wrow#ht 

2 Fran perfection only, which was neceffary 

to ſerve the fingle purpoſe it was intended for. Be- 
ing examined by the microſcope, it appears to be of 

a coarſer grain, a ſhorter ſtaple, and of a much looſer 

texture; and is a rare, though not a ſingular inſtance, 
of a natural production falling far ſhort of the arti- 

ficial one of the fame kind. 

The inſide ſtructure of theſe neſts is ſo well de- 
ſcribed by Mr. de Reaumur, that we cannot hope to 
diſcover any thing new in the opening it. 
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XXXIH. 4. Extra# of a Letter written 


Ban. 


ee Maſcali, March 12, 1755. 
Read hey 29, N ſunday the ninth of this March, 
5 17 Jo 


ot from - its mouth a 

ſmoke, 1 with a moſt horrible noiſe. At four of the 
clocł on the ſame day the air became totally dark, and 
covered with black clouds; and at fix a ſhower of 
ſtones, each of which wei ighed about three ounces, 


began to fall, not only all over the city of Maſcali, 


and its territory, but all over the neighbourhood. | 


This ſhower continued till a quarter after ſeven; ſo 
that by the darkneſs of the air, the fall of ſtones, 
and the horrible eructations of the mountain, the 
day of judgment ſeemed to ſome to be at hand. 

After the ſtones had ceaſed falling, there ſucceeded a 
ſhower of black ſand, which continued all the re- 
mainder of the night. The next morning, which 
was monday, at eight of the. clock there ſprung from 
the bottom of the mountain, as it were, a river of 
water, which, in the ſpace of half a quarter of an 
hour, not only . 4 to a conſiderable diſtance 
the rugged land, that is near the foot of the hill, but, 

upon the waters ſuddenly going off, levelled all the 
roughneſs and inequalities of the f| arface, and made 
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2 the Magiſtrates of the City of Maſcali, 
Sicily, and ſent from Fred public Office 
* Naples, concerning à late Eruption of 
Mount Etna. Tranſlated Joun * Ita- 


about noon, Mount Etna began to 
great quantity of flame and 
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differ in nothing from the ftones and the ſand of the 
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thy whole a large plain of ſand. A country fellow, 
who was preſent at ſo ſtrange a fight, had the curio- 


fity to. touch this water, and thereby ſcalded the 
end of his fingers. The ſtones and ſand, which re- 
main where-ever the inundation of the water re: 


ſea, and have even the ſame ſaltneſs. This account, 
however fabulous it ap is moſt exactly true. 
After the water had done flowing, there ſprung 
from the ſame opening a ſmall ſtream of fire, which 
laſted for twenty-four hours. On Tueſday, about a 
mile below this opening, there aroſe another ſtream 
of fire, which being in breadth about 4oo feet, like 
a river, began to overflow the adjoining fields, and 
actually continues with the fame courſe, having ex- 
tended itſelf about two miles, and ſeeming to threaten 
the neighbourhood. We remain therefore in the 


| greateſt fear and terror, and in continual prayers. 


XXXIV. Some Account of the Charr-Fiſh, as 
found in North-Wales. In a Letter from 
' the Rev. Mr. Farrington, of Dinas, near 
Caernarvon, 20 Mr. Thomas Collinſon, of 


London. Communicated by Mr. Peter 
Collinſon, F. R. . 5 
Mood thy oy HIS ſpecies with us is called tor- 


goch, a compound of tor, the 
lower part of the belly, and goch, red ; in Engliſh 
red- belly. This redneſs in the female, paler or deeper, 

LON according 
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according to the ſeaſon, reſembles that of the fins of 
a roach, a fiſh very common in many rivers of Eng- 
land, though we have none of them in this country. 
The male is not adorned with that beautiful hue, yet 
he is finely ſhaded, and marbled upon the back and 
ſides with black ſtreaks, upon a kind of pellucid light 
ſky-coloured ground. The make is that of a trout, 
but much more elegant and delicate; inſomuch that 
the vulgar hereabouts affirm, that a charr is nothing elſe 
but a trout in high ſeaſon. Certainly there is a very 
great likeneſs, though in one reſpect the charr ſeems 

nearly allied to the eel and the tench, in being very 

ſlimy ; and the cure and potting of charrs well de- 

pends very much upon cleanfing and draining them 

of this mucilaginous quality. Whether you boil, ſtew, 
or fry them, they taſte like a trout, but much more 
ſimple and infipid. They appear with us but at on 
ſeaſon of the year, about the winter-ſolſtice; their 
ſtay is of a ſhort continuance, as if an act of neceſ- 
ſity, and they were in haſte to be gone to ſome 
more remote and private habitations. Three lakes 
or large pools, at the foot of Snowden, afford being 
and ſubſiſtence to this remarkable finny race: two of 
them (in our Gwyddhelian Language) we call Llynian 
Llanberris ; 1. e. the pools or lakes of Llanberris, or 
the pariſh of Llanberris. The upper pool is called 
Llyn-Ucha, and the lower one Llyn-Iſſa. There is 
a communication between one and the other. About 
a fortnight in December the charrs make their ap- 
pearance in both; never wandering far from the 
verge of theſe lakes, or the mouths of the rivers iſſuing 
from them ; but traverſe from one end to the other, 
and from ſhore to ſhore indifferently, or perchance 
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as the wind fits, in great bodies; ſo that it is a com- 
mon thing to take in one net twenty or thirty dozen 
at a night in this place; and not above ten or a dozen 
fiſh in all at any other. Thus in winter froſts and 

rigonrs, they Gy and play near the margins of the 

flood, and probably depoſit their ſpawn, and continue 
their kind; but in the ſummer-heats they keep to 

the deep and center of water, abounding in mud and 
large ſtones, as the ſhoaler parts do with gravel : 
Providence with-holding from mankind this delicious 
morſel, when it is leaſt fit to eat; for after Chriſtmas 
they are ſeen no more till the following year, But 
the ſhortneſs of their ſtay in the two above-mentioned 
waters is made ſome amends for by a fucceeding, 
though as ſhort a ſeaſon, in a pool in my pariſh, to 
which we give the name of Quellyn, from an an- 
cient family ſo called, fituated hard-by; for the 
charr appears here immediately after Chriſtmas ; and 
ſome, though very few indeed, are taken in the 
trout-net, even at midſummer, or rather at the two 
trout- ſeaſons in ſummer. Tis remarked, that the 
fiſh have a larger growth one year than another : 
and laſtly, I may add, that the whole number of 
charrs annually taken in the two pools of Llanberris 
does not amount to an hundred dozen, 
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XXXV. A N ethod propoſed to reftore the 


Hearing, when injured from an Obſtruc- © 
tion of the Tuba Euſtachiana. By Mr. 
Jonathan Wathen, — in Devon- 


| thire-Squ are. 


Read May 29, "Hatever obſtructs that paſſage 

„ leading from the ear into the 
2060 called tuba Euſtachiana, ſo as to hinder the 
ingreſs of the air through it into the cavity of the 
panum, is, I believe, univerſally eſteemed de- 
ſtructive to the ſenfe of hearing. Hippocrates ob- 
ſerved, that in a quinſey of the fauces, the patient 
became deaf, by its compreffing and cloſing up this 
tube (a). Many practical writers aſſert the fame to 
have happened from adjacent ulcers, &c. (b); and 
I have known a ſwelled tonſil W deafneſs. 
This canal opens into the lateral and anterior 
of the cavity of the tympanum; is ſo ſhaped that 
it firſt decreaſes, as it deſcends towards the poſterior 
part of the noſe, becoming very narrow; then ſud- 
gcnly diverging, is much enlarged, opening into the 


— 
— — 


. 


(a) Coac. 1 1. n. 35. 
6) Haller in Boerhav. de auditu, p. 380, and 416. Tulpius 
I. n. 35. a tumore palati. Valſalva, cap. v. pag. 90. a polypo. & 


ulcere (viz. a certain yeoman had an ulcer above the uvula, on 
the left ſide, which communicated with, and corroded part of, the 
orifice of the left taba euſtachiana; which, when he ſto pp'd 
with a tent dipped in medicine, he immediately loft his hearing in 
that ear, but recovered it as ſoon as the tent was taken out). 
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poſterior part of the noſe by an elliptic orifice, a little 


prominent, turning inwards and forward, placed la- 
terally, and juſt above the velum pendulum palati. 
This canal then is compoſed of two diſtinct cones, 
the extremities of which wake together, but their 
baſes diverge differently : it is likewiſe lined with a 
porous membrane, full of criptz and mucous cells, 
continued from and like to the membrane of the 
nares (c). 
When therefore we confider the ſtructure of the 
euſtachian tube, and its free communication with the 
atmoſphere, we may reaſonably ſuppoſe it ſubject to 
inflamm⸗ ion of its membrane, and concretion of its 
mucus, rom cold, &c. like the external meatus ; and 
although its mucus is of a very different nature, it 
is nevertheleſs liable to infpiſſate by heat, when its 
thinner parts are exhaled *. 5 
And from the form of this paſſage we may eaſily 
conceive, that an obſtruction, pretty far advanced, is 
not to be removed without difficulty, and that in 
proportion, as it is more or leſs complete, the hear- 
ing will be more or leſs injured. y then may not 
this be ſuſpected, as ſometimes the cauſe of deaf- 
neſs ? Perhaps it is not unfrequently ſo: e. g. When 


A 


—_— 


— 
* 


(c) Haller in Boerh. de Auditu, pag. 378. Not. e Phyſiologia. 
3 de Auditu, F. 485. 78 2. pag. 32. em Vie. 

* Morganni and others tell us, that they conſtantly find the 
cavity of the tympanum in infants always much clogged with 
mucus; and Mr. Douglas has often obſerved the ſame in adults, 
and is of opinion that it is concomitant with an obſtructed tube in 
general, and that the injection is equally as effectual as if the tube 
only was obſtruQed. 


a pa- 


= x 

à patient is ſomewhat deaf from cold, and the outer 
ear has been examined, and found clear of harden'd 
Wax, &c. it is nevertheleſs not uncommon to find 
himſelf ſuddenly relieved by a great noiſe in his 
ear (d). This is probably owing to the breaking 
away of the congealed mncus, and the inſtantaneous 
ruſhing of the air into the tympanum ; fo that when 
this diſorder is but flight and recent, nature ſeems 
frequently to relieve herſelf; but when more con- 
firmed, her efforts are ineffectual for its removal. 

 Thefe conſiderations inclined me ſtrongly to think, 
the hearing might ſuffer from that cauſe, and I was 
much confirmed herein by the following very re- 
markable caſe. 


Richard Evans, a thirty-five, was exceeding 
deaf in both his A. no viſible diſorder 'in the 
external meatus. It aroſe from cold, and had fub- 
ſiſted ſeveral years, during which time no art or 
means whatſoever, could re him the leaſt relief. 
In Auguſt laſt he died of the ſmall-pox, at the hoſ- 
pital in Cold-bath fields. I took that opportunity to 
examine the euſtachian tube of each ear, and found 
them both ſtuffed quite full of cqpgealed mucus, 
which was obſerved by two gentlemen of the 
feſſion preſent. This was the only viſible cauſe of 
his deafneſs, the other parts appearing in their natu- 
ral ſlate. 

As all theſe concurring circumſtances ſtrengthened 
me in my opinion, they likewiſe incited me to make 
trial of an operation that was ſome time ago propoſed 


(4) Haller in Boerhaav, de Auditu, pag. 381. not. f. 
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did the ſame on a 
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to the Academy of Sciences, by Monſieur Guyot ; 
but the author having never practiſed it, he wanted 
the recommendation of facts to fi _— and enforce 
it; it was therefore rejected by them as impracti- 
cable (4). | | 

I firſt introduced my probe, a little bent at the 
end, through the noſe, into the tubes of ſeveral dead 
ſubjects; and, having thereby acquired a facility, I 
on that was very deaf, and on 
whom all other means had proved ineffectual: no 
ſooner had I withdrawn the probe, than he faid, he 


could hear much better. This ſucceſs excited my 


further endeavours, ſo that I had pipes of different 
ſizes adapted to a ſyringe, and have ſince injected the 


meatus internus in the following manner, with ſuc- 


ceſs. FD | 
The pipe is made of filver, about the ſize and 
length of a cemmon probe, and a little bent at the 
end: this being fixed to an ivory ſyringe, full of li- 


quor (viz. a little mel roſarum in warm water), 


muſt be introduced between the ala and ſeptum of 
the ngſe, with its convexity towards the upper part 


——__— 


3 


— — — — — 


(4) Hiſt. de l Acad. 1724. pag. 53. Beſides, Monſieur Guyot 


propoſed doing it by the mouth, which is quite impoſſible, as evi- 
dently appears to any one that will give himſelf the trouble to ex- 
amine into it. Convinced of this, Monſieur Petit (who has lately 


publiſhed a new edition of Palphin's anatomy) propoſed, and that 


learned and ſkilful anatomiſt Mr. John Douglas firſt demonſtrated 
the poſſibility of, paſſing the probe, c. through the noſe into the 
euſtachian tube: and this he has conſtantly — to thoſe who 
have attended his public lectures; and to him I freely acknowlege 
myſelf indebted for the hint, by which I was incited to make trial 


on the living, of an operation of ſo much importance to mankind. 
of 
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of the aperture of the nares; and thus continued” 
backwards, and a little downwards, till it comes near 
the elliptic orifice ; then its convexity is turned to- 
ward the ſeptum, by which the inflected extremity 
enters the tuba euſtachiana with eaſe : the liquor is 
then impelled through it into the tube, by which 
the ſordes, if any, being diluted, is waſhed out, and 
regurgitates through the noſe, or mouth, or both, 
with the injection; and, if the quantity be large, may 
be ſeen. 

November 3, 1754 M—— 8— about forty years 
of age, being troubled with a very conſiderable 
deafneſs, ſo that ſhe could not hear any thing ſaid at 
a common diſtance, except the voice was very loud 
and ſhrill; people were therefore obliged to ſpeak 
into her ears. This rendered her incapable of ſer- 
vice; ſo that her miſtreſs reſolved to diſmiſs her: 
it was of two years continuance, but growing much 
worſe of late, and originally cauſed by cold, I ſy- 
ringed her outward ears firſt of all, without the leaſt 
benefit; but as ſoon as the internal meatus Was in- 
jected, ſhe inſtantly affirmed, that ſhe heard much 
better; and by repeating it for two or three days, the 
heard, and continues to hear, almoſt as well as w_ 
body, and remains in her placde. 

November 17, 1754. S— L— —_ fifty, ap- 
lied to me for relief of a deafneſs in both ears, that 
d ſubſiſted for a year and an half, and was the ef- 
fect of a cold: "ho could not hear what was ſaid, 
without a moſt violent exertion of the voice, and 
applying one's mouth cloſe to his ear; nor could I. 
make him hear at all ;' ſo that I was obliged to con- 
verſe with him by means of a perſon that had a more 
loud and fhrill voice. Having ſyringed his outwards 
Vol. 49. FF ears 
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confider- 


tube on one 4 and waſhed away a very 


able quantity of congealed mucus, in little clots of a 
putrid ſmell, regurgitating with 
his mouth; he —— heard 
in another 


blackiſh colour and 
the liquor through 
what was ſaid by ſome perſons talking 
part of the room. The morning following 


1 did 


repeating the operation for two or three times in as 


many ſucceſſive days, he can now hear a common 


converſation; and, if near, diſtinguiſn what is ſaid, 
though the voice be very ſoſt and low, but cannot 
hear ſounds at a 170 diſtance. 

November 18, 
age, having been — deaf for thirty 
deſired to * this opera 


years, 


tion 
his ears. I firſt injected the external ear of the right 
ſide, and 3 a large plug of inſpiſſated wax; 
but this did not relieve bite; in the leaſt. The next 
day I ſyringed the tuba euſtachiana of the ſame fide; 
he could then diſtinctly hear the ticking of his watch, 


plied cloſe to his ear, which he could not do be- 
fore nor fince : his deafneſs returned again in the 


evening: I repeated the operation two mornings 


more, whoie effects were 2 the ſame as the 


firſt. 
November 20, 1754, E— "WD had been ſo 
exceeding deaf (from a cold) for ſix years, that ſhe 
was incapable of any kind of employ whatever. I 
tried this ation, and continued its uſe, every 


ceived, thoogh not equal to the fecond caſe, is never- 
theleſs ſo great, that ſhe can now wait at table, hear 
What! is {aid pretty well, though nat your directly 


to 


ears without any ſucceſs, the next day I injected the 


„ „ od 


the other ear, and with the ſame ſucceſs; and: by 


7 54» r years. of 


— HO yy on > „ mor ff, 


performed on one of 


other day for a fortnight. The benefit that ſhe re- 
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to her, and is become very uſeſul in the family where 
ſhe lives. This is the more extraordinary, as her ex- 
ternal ears have a continual ſpaſmodical motion, 
which indicates a diſordered ſtate of the nerves of 
her ears. 
November 30, 1754, A— aged twenty-ſeven, 
deaf in both ears, from cold, and of two years ſtand- 
ing, one much worſe than the other, 1 began with 
the deafeſt, and extracted much wax, &c. from the 
external meatus, without the leaſt benefit; but on 
ſyringing the tube of that ear, ſhe received ſo much 
relief that ſhe can hear confiderably better with it 
than the other. I then injected the other ear, on 
which it produced no alteration at all, though repeated 
ſeveral times. | 
February 1, 1755, A— A— deaf to the greateſt 
degree imaginable, could underſtand only one parti- 
cular perſon, whoſe voice, or rather phyſiognomy, he 
had long been uſed to. He had been thus for eigh- 
teen years, and was ſuddenly. ſeized, or as it were 
ſtruck, with this diſorder, together with an affection 
of his eyes, which preſented a variety of colours con- 
tinually floating before them, to the great detriment 
of his fight; and this, together with his deafneſs, has 
continued, with very little alteration, till the latter- 
end of January laſt, about which time I ſyringed his 
euſtachian tubes, by which he inſtantly heard his 
own voice, which he could not in the leaſt before. 
] repeated the operation for three or four times, at a 
day or two diſtance from each other. He ſoon 
perceived a remarkable alteration for the better, to- 
getier with this peculiar circumſtance, that if ſpoke 
to as loud as was before neceflary, the ſound irri- 
tated his car, cauſing a very painful titillation, or (as 
Fi 23 he 


Ts 
he himſelf termed it) a ſcratching in his ear. The 
ſame thing happened when he ſpoke, nor could 
he diftinguiſh what himſelf or others faid, ex- 
cept the voice was many degrees ſofter than he had 
long been uſed to: he can now hear a middle-ton'd 
voice, and converſe with others very tolerably, if 
the room be quiet, and free from noiſe. He formerly 
taught the learned languages, by which he acquired 
three hundred pounds ; all which he has ſpent in 
fruitleſs endeavours to regain his hearing. He has 
been twice deeply ſalivated, and his head profuſely 
fweated for a long time together, and has undergone 
ſeveral phyſical courſes ; but nothing ever procured 
him the leaſt help, till this operation was uſed ; and 
it is remarkable, that the diſorder of his eyes diſap- 
pear d after the ſecond time his ears had been injected. 
Thus five out of the fix caſes received more or leſs 
benefit from the operation ; without which they muſt 
probably have ever remained as they were, hopeleſs, 
and deſtitute of help. 

I have endeavoured to aſcertain the ſymptoms 
that indicate an obſtructed tube, but have not been 
able to do it with any degree of certainty ; nor can 
I ſee the great utility of it, could it be done; for the 
only diſorders of the ear, that at preſent admit of 
. chirurgical helps, are thoſe of the external meatus, 
ulcerated and ſwell'd tonſils, &c. all of which are 
generally viſible ; and when they are not the cauſe 
of deafneſs, little or nothing is ever attempted, the 
patient being left to ſhift for himſelf. But now 
another probable chance at leaſt is given to the un- 
happy ſufferer, and being the only one (e. g. the 
others either improper, or tried before without ſuc- 
ceſs), 
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D, Poſterior proceſs of the dura mater. 
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ele) may be made uſe of without delay, or attend- 


ance to corroborating ſymptoms, at leaſt till they 
"Fender themſelves more conſpicuous and certain than 
J have hitherto been able to find them: and as the 
operation is not at all dangerous, it neither has, nor 
will, I believe, be thought PRs by thoſe who 10 
fire to recover their . 


11 1 


Explanation of. the References i in Pr ATE VI. 


A, The cavity of the cranium, containing the cere- 
brum. DOLUITIJO £53517 

B,. Proceſs of the dura mater, called tentorium. 

C, Cavity containing the cerebellum. 


E, Tranſverſe ſpinous proceſs of the ſphenoid bone. 


F Orbiter proceſs of the frontal bone. 


2 Frontal 9 | 


H. Body of the ſphenoid bone. 
7. Spongious ſubſtance of its body. 


K, Holes in the ſphenoid bone, through which the 
3d, 4th, 5th, and 6th pair of nerves paſs out of 


the cranium. 

L, Sphenoidal finus. 

M, Sella turcica, in which may be ſeen 

N, The glandula pituitaria. 

, Cribriform lamella of the ethmoid bone. 

, Cellule ethmoidez. 

Os ſpongioſum ſuperius. 

Os ſpongioſum inferius ; by its concave ſurface a 

groove is form d which ſerves as a director to the 

pipe of the ſyringe, 1 in its courſe to the tuba euſta- 

chiana. ' 
S, Palatine 


— 
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S, Palatine proceſs of the os maxillare, whoſe upper 


ſurface is ſtrictly a horizontal plane, and not con- 
vex, from behind forward, as is always, tho very 


vnjuſtly, painted. 

T, The orifice of the tuba euſtachiana, whoſe poſ- 

terior edge 

J, is cartilaginous and prominent, forming a reſiſt- 
ance to the extremity of the inſtrument, when 

puſhꝰ d againſt it. 

W, The upper and lateral part of the fauces. 

X, Velum pendulum palati. 

J Part of the foramen magnum occipitis. 

Z, The inflected extremity of the ſyringe in the ori- 
fice of the tuba pi 7: ty 
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XXXVI. Tentamen Chemicum de Calcis vive 
Adlione in Salem wolatilem alcalinum. 


Aufore Johanne Alberto Schloſſer, Ultra- 


. M. D. 
Read June 5, F YOſtquam chemicorum ſolertia ſalium 
$755 alcalinorum volatilium in genere om- 


nium, e quacunque re artis vel naturæ viribus pro- 
ductorum, veras dotes atque characteres invenerat, 
conſtitit, ſalia hæcce diverſo nomine a corpore, unde 
ſeparata fuerant, petito, inſignita, et ab imperitis ad 
hæc uſque tempora haud raro pro diverſis habita, 
quoties probe depurata fuit, omnia eiſdem præciſe 
gaudere dotibus, nullamque amplius inter ſe admit- 
tere differentiam. Aſt fimul artis chemice ſeduli 
obſervarunt, calcem (ut aiunt) vivam ſali huic volatili 

alcalino 


"M 
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alcalino miſtam, illam fic mutare, ut dum dotes ge- 


neris al calini valatilis quaſdam regen plures amittat, 


222 jactura neceſſitatem præbuit, fic mutatum 
alem a vero {ale alcalino volatili diſtinguere et ſpeci- 
fico nomine deſignare, quad a variis varium datum 
fuit: exemplo fit nomen ſpiritus ignei ab immortali 
Boerhaavio datum, dum igneam vim neſcio quan- 
dam e calce viva ſali ipfi communicari credidit. 


Quum autem hac denominatio, ſi igneas quaſi dotes 


hujus ſic a caloe viva mutati ſalis reſpiciamus, minus 
impropria videturi me eadem in Jaquentibus uſurum 


fare moneo - Mm „ Tie: 
Ipſius calcis vivæ origo, dotes, veraque natura, ſat 


mannus plurimas .xjus dotes primus omnium expe» 


rimentis rite; deſcriptas nobis reliquerit, nifiilominus 


quoad veram ejus naturam, agendique modum in fra 
volatiliaque ſalia alcalina, experimentis vel et hypo- 
theſibus ſuis in inſignes errores inductus fuiſſe vide- 


tur (a); © volatile quippe, penetrans, ſubtile et igneæ 


 — -. — 


% quaſi naturz (ut ait) principium calci vive tri- 


* buit, illamque aqua ſolutam totam evaporare, ne 
ce particula quidem fixæ materiæ relicta, aàudacter 


affirmat; dum indubitata infra citandorum illuſtrium 
in arte virorum experimenta aſſertis hiſce falſius nihil 


haberi poſſe demonſtrant. Magnus imo (5) Boer- 
haavius, qui in ſcriptis fuis chemicis quidquid ſuo 


tempore veritatis. notam acquiſiycrat optimam in for- 


I n 


— * 
Ae —— ͤ—— — 


(a)] Vide Hofmanni Obſervat. nfs chin: lib; ia. ob. x. & xi. 
(6) Beer hac e tom. * OS. et in toto em. 
9 n 
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mam 


dis in obſcuro-latuere; et quamvis celeberrimus Hof- 
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mam redegit, quum ſingularem calcis vive in alcalina 
fixa æque ac volatilia ſalia virtutem, quam explicare 
neſcibat, igni attribuit, et igneam inde vocat, ſupra- 
citata Hofmann auctoritate potius, quam propria ſua 
uſus fuifſe, et ipſum quidem nomen ſpiritus ignei 
fic ab eo derivaſſe videtur. 'Illuſtris certe Hofman- 
nus primus inter chemieos fuit, eratque tune tempo- 
ris unicus, qui veras:dotes atque characteres ſpiritus 
igneĩ per experimenta ſtabiliverat, omneſque ita enu- 
meraverat, ut quibus et quantum cum vero ſale vola- 
tili alcalino conveniat, vel ab eo differat, optime de- 
ſcripſerit ; ſed falſæ ſuæ hypotheſi, quam de natura 
calcis vivæ conceperat, tantopere indulſit, ut experi- 
menta negligens, ſpiritus ignei ortum et indolem 
eam explicari debere non dubitaverit. Poſt Hofman- 
num et Boerhaavium vero a celeberrimis Europæ 
chemicis recentioribus (c). Pot, Duhamel (4), Mac- 
quet, Malouin, et hoc in regno ab (e) Alſtono, 

nnd ii 3111 E31 88 
— 7 A GH 5 3&1: 7 Fo 
© (x) Patt. Lithogeognoſia,; Parifiis Gullicy alia, Ao 175 3. 1 1. 

-1 — ad pag. 50. | 


Ta) rium horum infignium | inter Gallos chemicorum experi- 


chat actis Academiæ Regiæ Scientiarum Parifinz inſerta proſtant; 
ſed videri poterunt Commenturii de-rebus in ſcientia naturali et me- 
dicina geſtis ¶ Lipſiæ qui eater). Volum. adi partis 2dz, pag. 204, 
ad 207, et ibidem a pag, 229. ad 232.— Ut et Macſuer Elemens 
de Chemie, tom. 1. pag. 66. et tom. 3. pag. £47. 2 5 8 
(] Celebrium virdrum-Aifoni, M hytitigus Diſſertationes malico- 
ebemicæ de caltis vive natura, uſuque ſummo lithontriptico, ambæ 
Actorum Edin ntur; fed nu- 
perrime, ob, lites quaſdam inter eruditos hoſce viros prtas, novam 
quiſque” fuz diſfertatiBhis dedm editionem, ubi in additis notulis 
acriter diſputant, uttum præcipitatus e miſcela {alis' alcalmi fixi 
aquz calcis vivz pulvis originem ſuam ſali, Give m_ 
uas 
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Whyttioque inſtituta ad determinandam calcis vive. 
veram indolem pulcherrima numeroſaque experi- 
menta mirum quantum luminis ſcientiæ chemicæ at- 
tulerunt, vixque ullum reliqu Erehiatum. Non ig- 
noro equidem quæ præſertim de ſalium quorundam 
diverſorum in calce viva præſentia adhucdum diſpu- 
tantur : ſed quicunque mecum fine præjudiciis om- 
nium, quos ſupra nominavi, auctorum experimenta 
luſtraverit, et inter ſe contulerit, vix concludere 
dubitabit ; ** Calcem vivam eſſe veram fimplicem 
e terram alcalinam, ignis vi ad ſummam puritatem 
“ deductam ; hincque ſalia e calce viva extracta non 
«© ad ejus compagem proprie pertinuiſſe, ſed ab at- 
ce tractis ex atmoſphæra variis acidis cum calce viva 
ce ut vera terra alcalina unitis, ortum ſuum duxifle ; 
« atque ideo, aquam calcis vivæ puriſſimam fortiſſi- 
«© mamque meram eſſe ſaturatiſſimam terræ hujus 
« alcalinz ſolutionem . Illuſtris præſertim Pottius 
legatur in opere citato; quod ſi quidam e citatis auc- 
toribus legiſſent, aliter et forte melius in ſuis experi- 
mentis proceſſiſſent. . 
Calcis vivæ autem ſingularem in falem alcalinum 
volatilem virtutem, qua ſpiritus igneus Boerhaavii 
generatur, ingenioſus Duhamelius (quantum novi) 
primus omnium, et hucuſque ſolus, ex arte chemica 


— 


Suas quiſque profert rationes, ſed utinam plures a ſolis experimen- 
tis petitas protuliſſent ! Quæſtionem certe hancce (quam minime 
arvo illorum experimentorum numero diremtam credo) e medio 
ublatam fuifle, omnes proculdubio lætaſſent chemici, fimulque 
actio calcis vivæ in alcali volatile facilioris forte reddita fuiſſet ex- 
plicationis. Sed quznam, quzſo, eſt neceflitas ortum ejus pulveris 
e ſolo fale, ſolave calce repetere? cur partim ſalinæ partim cal- 
careæ originis elle non poſſet? 


G g indagare, 
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indagare, riteque demonſtrare tentavit, et pulchris 
experimentis x well ſalia alcalina volatilia, — 
ope ſalis alcalini fixi vel puræ cretæ e ſale ammoniaco 
parantut, ſemper quandam ipfius alcali fixi cretæve 
partem fibi unire et in ſublime ſecum ducere; dum 
e contra quoties cahx viva ex eadem creta ad- 
hibetur, non modo nihil calcarei fali volatili alcalino 
jungi, fed etiam ſublimationem ſpiritus ignei, niſi ad- 
fit aqua, nunq 


uam fieri poſſe obfervabat. Multum 
porro doctus ile vir deſudavit, ut probe difcerneret 
modum graduſque unionis, que alcali fixi cretzve 
particulas ſale volatili abreptas ipft ſali jungit. Sed 
nullo artificio, quamvis innumera tentaverit ingenio- 
ſiſſima, eas integre ſeparare potuit: hinc concretam 
ſalis alcalini volatilis formam inde pendere putat; 
tandem ulterioribus tentaminibus invenit calcem vi- 
vam puram repetita falis alcalini volatilis admiſtione 
et deſtillatione pinguedinem quandam contrahere, at- 
que ſpiritus igneĩi parvam copiam de multa calce 
viva fic pingui reddita deſtillatam aliquid ſalini con- 
creti afle : unde concludit, calcem vivam, dum 
alcalino ſali volatili concreto jungitur, particulas ejus 
oleoſo pingues ab ahis falem conſtituentibus particulis 
ſeparare, ſibique unire, indeque ſpiritus ignei originem 
doteſque pendere (a). 

Sed eruditus Pietſehius, poſtquam in initio ſuæ diſ- 
ſertationis (5), pluribus novis plane experimentis ve- 


_ 
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(a) Hæc alique ſingularia plane 
celeberrium Duhamelio inſtituta experimenta legi poterunt in Adtis 
* regiæ Scientiarum Pariſinæ, Anni 1735. pag. 106. 414. 
et 483. | 
(5) Videatur pulcherrima Pietſchii Diſſertatis Chemica de nitri 
generatione, A9 1750, Berolini edita, poſtquam ea premium ab 
Vor. 49. | Academia 


ipſis falibus ammoniacis a 
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ram nitri murarii indolem, doteſque deſcripſerat, 
pag. 19. dicit: © Inſtillando * ſalis armoniaci 
* nitri murarii lixivio, nubeculæ orientur, et poſt 
i perfectam quietem, ſubtilis terra atroflava ad fun- 
i dum vaſis ſecedet : mediante hacce terra, ſal vo- 
c latilis, quem calx viva deſtruxit, corporeus reddi 
« poterit. Hoc vero phanomenon, æque ac ſimi- 
lis plane precipitatio, quam ab alcali fixi ſolutione 
nitri murarii lixivio admiſta, contingere obſervaverat, 
magnam dabat doctiſſimo viro difficultatem, dum 
rem ex ipſius nitri murarii. textura et compoſitione 
eruere voluit; quæ mihi non niſi ex ĩpſiſſima ſuper- 
flua baſis calcarez copia in lixivio ſalino ſoluta, et 
aquam calcis conſtituente, petenda videtur. Id vero, 
dum hæc Pietſchii verba legerem q uaſi ſubolfaciens, 
percepi ſimul genus ex — a Pietſchio hic 
indicatum (fi nempe loco lixivii nitri murarii puram 
calcis vive aquam adhiberem) novum non modo 
fore tanquam a Duhamelio plane neglectum, {ed et 
maximi forte momenti. Ex ſupra laudatis enim Al- 
ſtoni Whyttiique opuſculis neminem hodie latet 
quantum humani generis interſit probe perſpectos 
habere effectus, modumque agendi verum calcis vivæ 
alcalinis ſalibus applicatæ, quippe ſine quibus egre- 


gia illius virtus lithontriptica a viris hiſce celeberri- 


Academia regia Scientiarum Berolinenſi juſtiſſime reportaverat: 

ille quippe vera acidum nitri eee principia illud artis ope 
p non tantum demonſtrat, ſed, quod ſummam totius Eu- 
ropæ meretur attentionem, artifcialem hujuſce acidi ĩpſiuſque vert 
nitri confectionem antea plane incognitam facilem adeo eſſe docuit, 
ut hodie Regis Boruſſici juſſu, muxis hunc in finem, juxta Piet- 


ſchii principia, per totum fere regnum extructis, magna copia pare- 
tur. 
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[. 228 ] 
mis tanto labore atque ſtudio in hominum ineſtima- 
bile bonum ſtabilita, nullo modo intelligi et multo 
minus explicari poſſet, ſimulque per analogiam vel 
aliter a priori plura fimilem effectum poſſidentia re- 
media difficulter detegerentur. Credidi igitur pauca 
ſequentia experimentula, indeque rite deductas veri- 
tates, aliquid ad promovendum noſtrum de hac re in- 
tellectum poſſe - contribuere ; et dum mentio, quam 
ab (a) Alftono factam vidi, de præcipitatione qua- 
dam ab eo in miſcela ſpiritus cornu cervi cum aqua 
calcis obſervata, quam dum explicare non potuerat, 
uti omnes ingenuos decet viros, ulterioris examinis 
cauſa chemicis propoſuit, me quotidie. de hiſce co- 
gitantem ulterius inſtigaret, doctiſſimus vir dominus 
Lucas, medicinæ doctor, quique chemiam ſumma 
laude et labore nunc hic Londini publice docet, ex 
integerrima ſua amicitia, verus mihi auctor fuit tenta- 
mina, quæ animo volvens ipſi proponebam, ſtatim in- 
ſtituendi, inſtructiſſimi ſui laboratorii chemici uſum 
dum peregrinanti mihi conceſſit non modo, ſed et 
peritia ſua veraque eruditione chemica omnem, quam 


deſiderare potueram, opem tulit. 


SECT. 1. 


Unius drachmæ ſalis alcalini volatilis e ſale ammo- 
niaco per alcali fixum parati concreti puriſſimique in 
aquæ pluviæ deſtillatæ pauxillo ſolutionem confeci, 
eamque extemplo capaciori nitido vaſi vitreo immiſi, 
ac ſtatim duodecim uncias aquæ calcis vive (e lapi- 


— — 
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(a) Pagina mihi 21. Diſſertationis ſuæ ſupra citatz, edit. no- 


VIII. 
dibus 


r HR 
dibus paratæ) puriſſimæ fortiſſimæque ipſo momento» 
quo adhiberetur, filtratione a cruſtulis ſuis, quas | 
dum ſupra calcem ſtetit, contraxerat, liberatz ſuper- | 
fudi. Tuncque videre mihi licuit excolores pellu- | 
cidiſſimoſque hoſce liquores, eodem, quo ſeſe teti- 
gere tempore, lacteam levem contraxifle opacitatem 
ſenſim magis auctam, donec integrum probe mixto- 
rum volumen lactis inſtar albeſceret, quando quoque 
odor volatilis alcalini ſalis multo acrior factus fuiſſe 
videbatur. Obturato tunc vaſis ore poſt breve tem- | 
pus minutos valde flocculos numeroſiſſimos undique 
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— Aa. — 2 — — > 1 2 = - 


natantes obſervabam, qui non niſi lente ad fundum 
lateraque vaſis ſecedebant ; prout vero ſeceſſere, lactea 
liquoris periit opacitas, priſtinaque rediit excolor 
pelluciditas. Tum de novo duodecim ejuſdam aquæ 
calcis uncias eidem vaſi eodemque modo inſtillavi, 
ac eadem perfecte phænomena contigiſſe vidi. Uno 
verbo novam toties aquæ calcis (notatam ſemper) 
affudi copiam, donec nulla amplius coloris vel pel- 
luciditatis oriretur mutatio, curam gerens debitæ qua- 
libet vice miſtis liquidis concedendæ quietis, ante- 
quam novas aquæ calcis guttulas ad explorandum 
adderem; ficque ad plane perfictendam hac methodo 
præcipitatjonem illam, quinquaginta quatuor aquæ 
calcis uncias adhibui, ultimæque, quas addidi, quam- 
vis valde levem, viſibilem tamen adhuc quandam 
coloris inducebant mutationem: aſt completo, quem 
dixi numero, liquoris illius guttula unciis aliquot aquæ 
calcis inſtillata, vel vice verſa aquæ calcis guttula 
toti hujus liquoris immerſa volumini, nullam ne 
vel minimam lacteſcentiæ, &c. notam præbebat. 
Quibus peractis forti vaſis concuſſione flocculos, 


qui ad fundum lateraque vaſis in omni puncto ſeceſ- 
3 ſerant, 


— 122 * — - — 7 
— — —ͤ— — 4 -— io. -— . — — — 


[ 230 ] 


ſerant, inde dimovere conatus fui, ſed fruſtra; magna 


quippe eorum copia * firmiter nexa reman- 
fi, adeo ut parvo bacillo ligneo omnem vaſis inter- 
nam ſuperficiem ab iis quantum potui liberare de- 
buerim ; tuncque fine mora omnem hunc liquorem 
cum cunctis hiſce flocculis cono chartaceo puro 
ſiccoque (cujus pondus notaveram), in loco minime 
pulverulento infudi, et toties tranſcolare feci, donec 
omnibus flocculis intra conum collectis, liquor to- 
tus quantus pellucidus tranſierat, qui tunc ſequentia 
przbuit phenomena. 


SECT. 3: 


1. Saporem habebat blandum, quique ne vel mi- 
nimum falini indicium dabat guſtui, ſed debiliflime 
potius calcis aquam indicabat. 

2. Odore gaudebat ſpiritus ignei acerrimo. 

3. Syrupo violarum mixtus vix ullam viriditatem 

ipfi conciliavit. 

4. Cum acidi vitriolici puri fortiſſimique parce di- 
luti guttula fere nullam efferveſcentiz notam dabat. 

5. Nulluſque in eo fiebat viſibilis ab alcalini fixi 
ſalis ſolutione effectus. 
6. Retortulæ vitreæ nitide immiſſus, et appenſo 
excipulo, rimiſque rite luto obſignatis, leni calore inde 
deſtillatus in omni puncto colli retortæ laterumque 
excipuli guttas aqueas roridas oriri, nullibi vero ſtrias 
formari vidi, neque vel minimum concreti falis ullibi 

mihi veſtigium apparuit. 

7. Collectus ab illa deſtillatione in excipulo liquor 
acerrimo ſuo urente quaſi ſpiritus ignei odore nares 
violenter feriebat; et acido vitrioli optimo diluto- 
que placidiſſime ſeſe commiſcuit. 


8. In 


| 11 | 
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| 8. In retortula vero refiduum poſt deſtillationem [| 
hancce liquidum Son, 


a. Leviter flaveſcentem contraxerat colorem : | 
b. Odorem ſpiritus ignei ſed debiliſſimum ad- 1 | 
uc ſervaverat: oh | 
c. Priſtinumque debilem aquæ calcis ſaporem. 
d. Immiſſa vero ſalis alcalini volatilis concreti 
parca copia nulla lacteſcentia vel præcipitatio 
fecuta fuit, ſed fal æque ac in fimplici aqua 
limpide diffolvebatur. 
e. Nulla quamvis cuticula, cryſtallulz, pulviſve, £18 
ad ejus ſuperficiem, vel retortz fundum late- 16 
rave apparuerint, tres 605 uncias e vaſculo | 
vitreo amplo evaporare feci; neque tunc vel 1 
minimam vidi cuticulam, criſtallulaſve: hinc 1 
ad perfectam uſque ſiccitatem evaporationem i 
ejus protraxi, qua nihil præter tenuiſſimam | 
fulvo griſei coloris cruſtulam ad ſolum vaſ- I} | 
euli fundum conſecutus fui, quz vero omne ||| 
examen tenuitate ſua effugiebat. It | 
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r. Conus chartaceus, qui omni tranſmiſſo liquore 1 
folos ſupra deſcriptos flocculos retinuerat, probe caute- 
que iterum exſiccatus drachmas duas tredecimque it! 
grana ponderabat, dum antequam filtrationi adhibe- 
retur, pondus unius drachmæ et ſeptem granorum 
fuerat. 
2. Sicciſſimi nunc horum flocculorum pulveris, 
(qui tenuis atque leviſſimus erat) colorem plane ni- 11 
veum deprehendi. s 21 
3. Saporem offendi nullum, neque ullum odorem. 11 


4. Alcali 
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4. Alcali fixi ſaturatiſſima ſolutio pulveris hujus 
tantillo ſuperfuſa nullum effectum ſenſibilem exci- 
tavit. | 

5. Quamvis dilutum acidum vitrioli pulverem 
hunc magno impetu aggreditur, atque parte quadam 
ſolvit ; ſolutum vero fale fixo alcalino addito præci- 
pitem denuo dat. 1 Ws 28 

6. Pulviſculi hujuſce drachma integra parvo niti- 
doque crucibulo fuit immiſſa, et ad perfectam igni- 
tionem gradatim aucto igne deducta, pulveris tamen 
formam retinuit, et ſtatim ac leviter refrigeratus fuit: 
ad ſtateram quum exploraretur, fere ſexdecim grana 
ſui ponderis amiſiſſe patuit, guſtumque acquiſiverat, 
verum illum calcis (vivæ dictæ), qui quaſi igneus 
videtur: imo ſimplex deſtillata aqua pluvia paucis 
ejus ſic calcinati pulveris granis affuſa citiſſima in ve- 
ram aquam calcis vive mutata fuit docente ſapore, 
illiuſque in additum falem alcalinum volatilem ef- 
fectu præcipitatorio. 1 

7. Ejuſdem puri pulveris ſcrupulus unus intra par- 
vum nitidamque retortulam vitream igne per gradus 
ad ſummum uſque deducto, quamvis diutiſſime uſtu- 
latus fuerit, una alterave aqueæ humiditatis rorida 
excepta guttula, nihil viſui vel odori percipiendum 
przbuit ; neque pulvis ille habitum ſuum hoc in ex- 
perimento ullo modo vel reſpectu mutaſſe viſus fuit. 

8. Illius iterum pulveris ficci purique ſcrupulum 
integrum dimidiz unciz aquæ ſimpliciis deſtillatæ, 
(quæque cum aqua calcis vivæ optima nullam facie- 
bat lacteſcentiam) immiſi, et fic intra vaſculum pu- 
rum clauſum probe calefeci, repetitis vicibus pul- 
verem vaſis concuſſione cum aqua commiſcendo; qui- 
bus factis clauſum vaſculum per 24 horas in quie- 

tum 
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pulvere decantavi, et 


a. Saporem ac odorem ejus immutatos depre- 


hendi. 
5. Mixta cum aqua calcis vivæ fortiſſima nullam 


omnino lacteſcentiæ præcipitationiſve præ- 
buit notam. 


c. Acido vitrioli diluto mixta minima ebullitio- 
nis notula non apparuit. 


d. Syrupi violarum colorem nullatenus mutare 
valuit. 


9. Spiritus ignei optimi (poſtquam rite paratus 


fuerat de nova calce viva rectificati) dimidiam un- 
ciam retortulz vitreæ, cui pulveris noſtri drachma 
immiſſa fuerat, infudi, et appenſo vitreo puroque ex- 
cipulo rimis probe luto obſignatis, lenem primo calo- 
rem digeſtorium applicui; tandem vero omnem ſpi- 
ritum in vas excipiens deſtillare feci: deſtillatio pro 
maxima parte guttarum roridarum forma proceſſit, 
paucis hinc inde apparentibus ſtriis, neque ullæ 
cryſtallinz particulz ſub deſtillatione apparuere, ſed 
interrupta fere media deſtillatione refrigeratoque plane 
apparatu, hinc inde parvas ad recipientis vaſis re- 
tortzque colli latera ac in liquorum ſuperficie cry- 
ſtallos obſervavi. 

2. Spiritus poſtquam omnis in excipulum tranſi- 


erat, ſoluto apparatu, non adeo acrem urentemve quam 
antea ſpiravit odorem. 


Acido vitrioli parvum diluto cum miſcebatur, 
irepitum, qui a ſpiritu igneo fieri ſolet, fere nullum 
excitavit, ſed ſatis viſibilem quamvis levem ebulli- 


Vor. 49. H h tionem 


tum locum repoſui, poſtea vero illam prudenter de 
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tionem præſtitit, odoremque exhalantem percepi om. 


nino ſimilem illi, qui ſale volatili alcalino vero et 
acido vitrioli ad confectionem ſalis ſecreti Glauberi 
mixtis orirt ſolet. 

4. Aqua calcis vive optima huic nnn inſtillata 

conſpicuam valde lacteſcentiam atque præcipita- 
tionem præſtitit, quamvis non adeo fortem, ac verus 
puruſque ſal alcalinus volatilis feciſſet. 
. Acido falis marini liquori eidem admiſto, levis 
orta fuit ebullitio, et prudenter evaporata hac miſcela 
parvas paucas accepi criſtallos, ſpiculata ſua tenuitate 
eas ſalis ammoniaci probe referentes, atque ſtatim 
ac alcalini fixi ſalis ſolutio eis ſuperfundebatur, verum 
ſalis alcalini volatilis odorem exhalantes. 

6. Reſiduus intra retortam hærens pulvis ſubti- 
liſſunus undique lateribus ebulliendo fic aſperſus fue- 
rat, ut ſine inſigni jactura inde ſeparari ac colligi non 
potuiſſet: hinc pondus ejus non examinavi, aft moles 


fere priſtina videbatur, ficuti cæteras quoque ejus 


dotes nullo modo mutatas e valui. 


Sz cr. 4. 


Qpornteret nunc cunctas, quas experimenta mea 
præbere poſſunt, ſequelas rite Sh et corol- 
lariorum forma juſto enarrarem ordine. Ne vero ni- 
mium in volumen creſceret diſſertatio, ſuccincte po- 
tius proponam, quomodo hæc phœnomena contin- 
gere, et ex veris ſcientiæ chemicæ principiis (quo- 
uſque mihi notis) explicari poſſe videantur. En 
hecce mea eſt ſententia ! 

* Ipſo momento, quo calcis vive panticule, quæ 


*in aqua calcis ſolutz herent, veri ſalis alcalini vo- 
| 5 | © latilis 


r 
5 latilis particulas tangunt, lacteſcentia fit, et calcis 
vivæ particularum præcipitatio ſequitur. Simul vero 
& compages falis volatilis alcali in ipfa ſua textura 
« diflolvitur, acidis ejus, parcique phlogiſti ſui, par- 
* ticulis magna parte per præcipitatam calcem at- 
* tractis et cum ea coeuntibus; dum reliqua falis 
e alcalini volatilis pars junctura hacce longe acrior, et 
amiſſo quaſi corpore ſuo vere ſpirituoſa reddita 
<* ſpiritum igneum Boerhaavii verum conſtituit; qui 
r jgitur in eo tantum a vero fale alcalino volatili dif- 
« fert, quod particulis hiſce acidi atque phlogiſti ſai 
e maxima parte privatus fuerit, quibus debite re- 
« ſtauratis ſpiritus igneus verum in ſalem priſtinum 


c totus quantus regenerabitur.” Duhamelii certe 
meaque quantulacunque fuerint experimenta ultimum 
hoc aſſertum valde probabile reddidiſſe mihi viden- 
tur: aſt fateor reſtat tentandum, An purus ſpiritas, 


F 


© igneus cum ſubtili quodatn acido'parcaque tenolf- 
ce fimi phlogiſti copia digeſtus, aliove modo copu- 
& latus, veri concreti falis alcalini volatilis dotes om- 


e nes recuperare valebit? ” Eritque hzcce ſola vera 


methodus demonſtrandi naturam et quantitatem ea- 

deim a fale vo- 
latili alcalino ſeparatæ illum in ſpiritum igneum mu- 
tant, quaſque Duhamelius primus omnium detexit, 
ſed mere phlogiſticas eſſe, et a contentis in calce viva 
ignis veri particulis (quas cum Boerhaavio retinuerat) 


rum particularum, quæ per calcem vi 


abſorberi credidit; dum calx viva ut mera pura ſed 


ſicca, fixa fortiſque terra alcalina confiderari, et ex 
hac notione illa ej''s in alcalinum volatilem ſalem 


actio derivanda videtur. Ultimis quippe ſuis chemi- 
cis laboribus noſtri ſæculi chemicorum princeps Pot- 
tius 
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tius Ja), jamjam docuit ; falem alcalinum volatilem, 


ex acidi ſalis marini, terræ ſubtiliſſimæ, parcifſimique 


phlogiſti intima unione conflatum eſſe; fixum, dum 
ſalem alcalinum e variis talibus principus ſub diverſis 
conditionibus ac proportione artis ope confici du- 
dum novimus. Quum ergo calx viva eſt vera terra 
iſta alcalina, cujus debita cum alus illis elementis 
unio ſalem alcalinum fixum ipſum præbet, quid 
quzſo obſtat quo minus concluderem, ſpiritum ig- 


neum e vero ſale volatili alcalino calcis vivz opefieri, 


quia acidi, ut et phlogiſti, quædam particulæ majori 
vi ab alcalina hacce fixa terra attrahuntur, quam ab 
ipſis terreis ſalis alcalini volatilis particulis? Certe 
non obſtat, quæ valde paradoxa videri poſſet, ſpiritus 
ignei puri fortiſque, cum præcipitata per volatilem 
alcalinum ſalem calce, digeſti parva quam deſcripſi 
regeneratio: puritas enim ac fortitudo dephlegmatiſ- 
ſimi ſpiritus ignei facile denuo quandam copiam, fi 
non omnem, prius attractarum a calce viva parti 
larum liberare et recuperare valebit. E contrario ex 
hac theoria cuilibet clare patet, cur ſpiritus igneus 
puriſſimus aquæ calcis vive quamvis fortiſſimæ mix- 
tus nullam prorſus lacteſcentiam, aliumve ullum vi- 
ſibilem præſtet effectum, quod experimentis propriis 
didici.— Sed ſufficienter diſſerui, et finem imponere 
feſtinabo: liceat mihi tantummodo ſequentes omni- 
bus in genere chemicis proponere queſtiones. 

t. Lithontriptica calcis vivæ virtus a celeberrimis 
viris ſupra laudatis firmiter adeo ſtabilita, eſtne ſoli 
huic ejus actioni, qua ſales alcalinos volatiles deſtruit, 
adſcribenda? 


(a) Pott Lithegeognaſie, editionis Gallicz, vol. 1. pagina mihi, 63. 
a. Acidi 


— 


„ err 


ws as bp ſ wy tdi. of 
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2. Acidi ſalis nativi urinæ humanæ ſtupenda pro- 


prietas (5), quam dum verum ſalem alcalinum volatilem 
ſibi unit, et cum eo in falem neutrum nativo urinæ 
humanæ ſali priſtino perfecte ſimilem regeneratur) 
idem ille volatilis alcalinus ſal in ſpiritum igneum 
ſinceriſſimum mutatus deprehenditur, zque ac ſi calx il 
viva adhibita fuiſſet, eſtne quæſo ex iiſdem explicanda 
principtis, quibus ad explicandam hanc calcis vive 
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3. Cur igitur non tentaremus acidum hocce falis 5 
urinæ noſtræ nativi nativum et blandum quod eſt, ac 
in 


— 2 — -- 


ciſſima ſolvitur aqua, calculo laborantibus de. 
bita doſi deglutiendum dare, vel et in aqua ſolutum 
veſicæ calculum continenti injicere, eodem ſcopo li- 
thontriptico, quo calcis vive aquam porrigimus ? ab 
actionum quippe chemicarum ſimilitudine ad virtutes 
medicas concluſum facilis ſatiſque tuta datur analogia. 
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Script Londint, 2-d. Johan. Albertus Schloſſer | 
OM 15% | Ultrajelinu, M.D. © | 


Y Hanc veritatem (quam huc uſque ex veris principiis chemi- 
cis intelligere non potui) jam ante 2, annos deſcripſeram et expe- 
rimentis demonſtraveram in fine Diſſertations mee inauguralis de 11 
fale urine humane nativo, A0 1753. Lugduni Batavorum editz: Is 
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XXXVII. An Account of a very remarkable 
_ Caſe of a Boy, who, notwithſtanding that. a 
confiderable Part of his Inteſtines were 


forced out by the Fall of a Cant upon him, 


and afterwards cut off, recovered, and con- 
tinues well. 


Read june 12, M the third of January 1755, I 
3 | was called to ray * ph of 
Lancelot Watts (a day-labourer, living at Brunſted), 
a ſervant- boy to Mr. Pile, a farmer at Weſtwick, near 
_North-Walſham, Norfolk, aged thirteen years. He 
was overturned in a cart, and thrown flat on his face, 
with the round, or edge of one fide of the cart, 
(bottom upwards) whelmed acroſs his loins, the 
upper part of the body lying beyond the wheel at 
right angles. In this helpleſs condition he continued 
ſome time, and was found' with a very large portion 
of the inteſtines forced out at the anus, with part of 
the meſentery (and ſome looſe pieces of fat, which 
I took to be part of the omentum), hanging down 
below the hams double, like the reins of a bridle, 
very much diſtended and inflamed. He had a con- 
tinual nauſea, and violent reachings to vomit, and 
threw up every thing he took. The pain of the ſto- 
mach and bowels was exquiſite, attended with con- 
vulſions; his pulſe low and quick; and frequently he 
fell into cold ſweats. After uſing an emollient and 
ſpirituons fomentation, I reduced the parts, though to 
no purpoſe : the vomiting immediately returned, and 
forced them out again. Next day the fever increaſed, 
the nauſea and reachings to vomit continued, the 
parts 
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parts appeared livid and black, with all figns of a 
mortificationa. On the third day the mortification 


increaſing, I cut off the inteſtine, with the meſen- 
tery, cloſe to the anus. 
the time of the accident, but ſoon after the o 
there was a very large diſcharge of blackiſh and ex- 


keſſening by degrees. He ſoon grew eaſy, and the 


nauſea and vomiting abated. I gave him Tin#. Cort. 
Peruv. fimpl. twice a day; and, as he complained at 


times of griping pains, he took now and then Tinct. 


Rhubarb. vinoſ.. and has recovered a good. ſtate of 


health. For ſome time he had fix or ſeven, or more 
ftools in a day; at preſent commonly 


during his meals. 
I have three times lately tried, if I could diſcover 
a paſſage through the coats of the rectum, with my 


pain, when I preſſed the upper part. 


The inteſtine cut off meaſured fifty ſeven inches, 


by a ſtring applied to the outer ſurface. 


On the 7th of May the boy came walking from 
Brunſted to North-Walſham (ſeven miles), and dined 
with me, was perfectly well, and walked back again. 


that afternoon. 


folk, May 28, 1755. 


Witneſs, E. Brooke, Surgeon. | 
XXXVIII. 


He had had no ſtool from 
ation 


tremely offenſive fæces, which continued ſeveral days, 


ily three or four, 
all looſe, which come ſoon after eating; and fre- 


quently he is obliged to hurry out to caſe himſelf, 


finger, and. I think I have always felt an opening, 
juſt above the ſphincter, towards the ſpine ; the cir- 
cumference of which was full, and protuberated, 
ſeemingly as large as my finger, the lower edge of 
which was harder than the reſt: he complained of 


North-Walſham, Nor- John Nedham.. 
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XXXVIII. An Account of ſome Experiments 
on the Senfibility and Irritability of the 
ſeveral Parts of Animals; in a Letter 
from Richard Brockleſby, M. D. F. R. . 


to the Reverend Thomas Birch, D. D. 


Secr. R. S. 
Dear Sir, 


Read June 19, 
1255 


New doctrine ſome time ſince pro- 
pagated by a moſt faithful ob- 


ſerver of the animal oeconomy, Dr. Haller, the il- 


luſtrious commentator on Boerhaave's inſtitutions, 


prevailed on me to do violence to my own temper, 


whilſt I was to be witneſs to the ſucceſs of moſt of 
periments, which have been mentioned in his 
Diſſertation upon the Irritability of animal Fibres, as 
it deſerves to be diſtinguiſhed from ſenſibility. 


Nothing ſhort of the general importance of this 


inquiry could have induced me to be ſpectator of 


ſuch cruelties, as indeed I have been within this 
month paſt. But as I ſhall anticipate partly the con- 


clufons, that every gentleman converſant in ſuch 


matters will draw from what follows afterwards, I am 
confident, that, however cruel my experiments may 
at firſt hearing ſound in your ears, yet in the end 
you will conclude, that the pain and miſery by me 


cauſed even to the victims of this ſubject, 


were to be 


regarded much lets than what happens every day in 


Smithfield to twenty oxen and ſheep, 


y cutting off 


their tails, and other parts of the ſkin, and driving 


them miles afterwards. 


But 
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But to avoid, as much as might be, unneceflary 
privation of animal life, I ſelected at various times 
many objects, more than I ſhall, for a particular rea- 
ſon, at preſent relate ; but moſt of them immediately 
devoted to death by the butcher for the uſe of the 
market, if I had not been preſent. | 


The firſt experiment I propoſe to relate, was made 
by cutting four inches of a young lamb's ſkin, which 
covered the great tendon of the hinder leg, and is 
known to anatomiſts by name of the Tendo Acbillis. 
This of courſe cauſed violent ſtruggles, and other 
marks of the injury felt; and on touching the ex- 
tremity of the ſkin whilſt united to other parts of 
the animal, it cried loud, urined, and voided its ex- 
crement, when I poured diluted ſpirit of vitriol upon 
the edges of the ſkin, that were fixed to the conti- 
guous parts; but did not expreſs much pain by irri- 
— he raiſed ſkin, at the fartheſt e of its 
ſeparation, by an affuſion of diluted ſpirit of vitriol. 
Nearer however to the fixed parts underneath, the 
ſenſation in the raiſed part of the ſkin continued 
much longer. 

I then made the butcher cut into the tendon half 
way, and divide it upwards more than two inches, 
and attentively ſtood over the animal, to watch his 
motions, and diſcover if there was any apparent pain: 
but whilſt that was doing, I could diſcern none, nor 
any marks of ſenſation in the animal, whilſt I handled 
and pulled the cut tendon, nor yet any on touching 
it with dulcified ſpirit of nitre, and ſharp acid ſpirit 
of vitriol ; and what yet ſurpriſed me more, was to 
find the creature as inſenfible upon the tendon, as if 
it was a mere piece of glue, when I put a ſtrong 
VoL. 49. T 1 muria 


* 
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miſria of ſea-ſalt and nitre all over it; and after a 
very few minutes I laid the raiſed part of the tendon 
in its natural direction, upon the correſpondent fixed 
and they were hoth exactly congruous; ſo that 
the looſe part had not eontracted itſelf, nor was at all 
ſhorter, after theſe repeated trials, than its corre- 
ſpondent fixed part. I then put the creature on its legs, 
to ſee whether it had ſuffered ſo much, that it could 
not uſe the leg; but it was found to walk, though 
favouring greatly that fade where ſo much had been 
done; however, it walked fairly on all its legs. After 
about five minutes torment, the butcher ended att its 
pains, and I performed the ſame proceſſes on a ſh 
juſt deſtined to be flaughtered, in which I found all 
the appearances as above- mentioned. 8 
I was-induced- to make two other very cruel ex- 
periments on different animals, by laying bare their 
patella's of the knees: having cut off all the ſkin 
round about, I then pricked and touehed with the 
afore- mentioned eſcharotics the capſular ligaments 
of theſe joints, without diſcovering any tokens of 
pain thereby occaſioned; but as ſoon as the ſharp 
fluids had ſpread over the ſurface, ſo as to reach the 
extremity of che ſkin, the creature underwent as 
much pain as cutting before had cauſed. : 
I defired the butcher to take off as much ſkin 
from the forehead, as was neceſſary to perform the 
operation of the trepan; and before I began to a 
the inſtrument to the ſheep's forehead, I vellicated 
the pericranium with the end of a knife, but could 
not obſerve the membrane ſenſible, or thereby thrown 
into contractions; and. when the operation was over, 
and the bone taken from the ſubjacent dura mater, 
| | 1h Kew I poured 
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ever, brought on by theſe ſubſtances 
theſe living parts; though. in ſome creatures I am 
dubious, whether ſca-falt and nitre in powder did not 
create ſome ſenſe, though no manifeſt contractions 
of the dura mater. N f 
But every muſculay part, which I cut while the 
— were alive, — pg little 2 of pai 
hough great propenſity to irregular ſpaſms of the 
fb: 28: and the muſcles upon the thorax, and eſpe- 
cially the carnea columne of the heart, retained irri- 
tability laſt of all other muſcular parts, even till long 
after the animal's expiration. 12 
and ſalts, as above, up- 


1 hid the pungent liquors 
on various parts of the animal, yet alive; as upon 
the fat, cellular membrane of the neck, leg, and 
other parts within the ſkin, the liver, pancreas and 
ſpleen, and could not find them endowed either 
with remarkable ſenſibility os irritability ; nor had 
the bladder any remarkable ſymptoms of irritability, 
farther than might be occaſioned by its muſcular 
fibres; though the well-known ſymptoms of the cal- 
culus ſhew its great ſenſibility. 

I tried the effects of a ſtrong aqueous ſolution of 
opium upon the irritated parts of muſcular fibres, 
but could not perceive an opiate manifeſtly to com- 
poſe theſe ſpaſtic motions of the parts, as Haller 
alleges they do: though in ſome trials I fanſied 
there were grounds for ſuch a concluſion. However 
this is no argument againſt the internal uſe of opiates, . 
where the ſolids are greatly irritated. 

112 | I muſt 


acting upon 
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I muſt add one more experiment, which I made 
upon the inteſtines of a lamb: after I had taken 
them from the carcaſe, I poured diluted ſpirit of vi- 
triol on them, as well as ſeveral other pungent ſub- 
ſtances; and upon the touch of all of them, the in- 
teſtines renewed their contraction, which before had 
totally ceaſed, and ſurpriſed me with a motion almoſt 
as ſtrong as is found in the proceſs of chylification ; 
and this continued till the external cold had indu- 
rated and ſtiffened the fatty membrane of the omen- 
tum. | a 
Theſe were ſome of many iments of a 
like nature, which the importance of theſe facts in 
daily practice of medicine required to aſcertain, or 
reject; and, from the reſult of my repeated trials, I 
am induced to coincide with moſt of the concluſions 
drawn by Drs. Haller, Caſtell, and Zimmerman; 
that no part is ſenſible but the nerves only, and that 
ſome parts are irritable without ſenſibility accom- 
panying them in any great degree; whilſt others are 
altogether without ſenſe, at the ſame time that they 
are incapable of being irritated at all. 

Thus, Sir, according to your defire expreſſed in 


. yeſterday's converſation, I have communicated, for 


the amuſement of ſome gentlemen of the Royal 
Society, a candid narrative of many of Dr. Haller's 
experiments, as repeated by me: and whether I ſhall, 
by proſecuting the ſubject ſtill farther, be able fairly 
to make out, that irritability, as it is diſtinguiſhed 
from ſenſibility, depends upon a feries of nerves dif- 
ferent from ſuch, as ſerve either for voluntary mo- 
tion and ſenſation, at preſent is impoſſible to fay. 
But whatever ſhall be my future conclufions, I will 
eſtabliſh nothing hypothetical, but endeavour by fair 

deductions 
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deductions to approach towards truth, as near as the 
abſtruſe nature of the ſubje& will permit: And as I 
think I have actually found ſome variation from the 
common ice in rheumatiſms, built upon the 
eſtabliſhed fact of great irritability in the muſcular 
fibres, ſucceed, to the relief of ſuffering patients, L 
cannot diſmiſs this ſubject, without relating, that only 
with gentle and continued frictions on the pained 
rheumatic with common ſalad oil, two poor pa- 
tients, who lately applied for my advice in obſtinate 
rheumatiſms, were, by thus relaxing the criſpation of 
the ſolids, ſurpriſingly relieved, without any farther 
medicine. So that after bleeding, where it is indi- 
cated, which above all things I find abates irritabi- 
lity, it may deferve to tried, how far animal oils, ap- 
plied by friction long continued to the aggrieved: 
parts, both in the gout, rheumatiſm, and other pain- 
ful diſeaſes, will caſe the tortures, without repelling 
or obſtructing the matter, which nature is labouring 
to throw off. But I forbear to enlarge, as the expe- 
riments I have hitherto made upon the ſubject of 
irritability, are fcarce ſufficient to obtain what Lord 
Bacon calls the Vindemiatio prima in this ſcience. 
When Ireceive ſufficient information to be convinced: 
within myſelf, I ſhall not be wanting to communi- 
cate what may tend to advance this branch of na- 
tural knowlege, and to promote a true theory of 
diſeaſes, upon which all rational practice muſt be eſta- 
bliſhed. I have now obeyed your friendly commands; 
and that the gentlemen and you may not think me 
tedious, I conclude with affuring you, that Fam, Sir, 


Your moſt obedient humble ſervant, 
New Broad-ftreet, Richard Brockleſby. 


June 19, 1755. 
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XXXIX. Au Aue of Wir. 2 n 
Bodies. I @ Letter 10 The. Birch, D. D. 
Secr. R. S. from Frank Nicholls, M. * 
Med. Reg. and F. R. * 
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Read Nov. 6, MONG the primary causes of . 

755. ſtruction to animal bodies, it ſeems: 
probable, that worms are more frequently concern d 
than is generally imagined. I have often obſerved 
worms in different — of the body, which, I ſhould. 
think, could not exiſt without great diſturbance to 
the aeconomy, and * at ll muſt be fatal to 
the animal. | 
Fiſh are, to appearance, more ſubject to worms 
than other animals: the cod often ſhews ſmall flen- 
der worms, coil'd up like ſnakes, on the ſurface of 
its liver: and the bley in our Thames, about the 
month of July, is ofien diſtreſs'd by a long flat 
worm, which, by poſſeſſing and eating its liver, pre- 
vents the fiſh from compreſſing itſelf to that ſpeci- 
kc gravity, which is neceffary for its quiet continu- 
ance under the water; ſo that it is obliged to ſkip 
about upon the ſurface of the water, till it becomes 
a prey to its foes, or dies ſuffocated, by its being ſe 
often out of water, and deprived of that action of 
the water, which is analogous to the force of the air 
to us in breathing. 

Among the many caſes, which I have ſeen, two 
ſeem to deſerve our particular attention, as well be- 

cauſe they are great'y prejudicial to the farmer, as 

| becauſe, 


I" 


. 
hecauſe, When generally known, poflibly 
lead to a method of 2 tay in 

The firſt of theſe is a = of dropſy, incident 
to bullocks and ſheep. 1 n opening theſe animals, 
| e Bax dead of this rot, the liver is always found af- 
feed. A ſmall flat worm, reſembling « ſole (and 
often many of them), is found in the gall· duct, by 
the butchers term'd flooks. It is the property of 
this worm, that it always builds a wall 2 ſtone for 
its defence; which wall is ramiſied like the gall- 
duct, within which it is formed. This ſtony tube 
(when completed) blocks up the gall- duct, and ſtops: 
the paſſage of the gall; which thereby ſurcharging 
the duct, and dilating the orifices of the lymphatics, 
returns again into the blood, and gives the yellow- 

teint to the eyes, which is the firſt ſymptom of this 
diſeaſe, and generally precedes the loſs of fleſh,. and 
the ſwelling of the belly. It ſeems probable, that What- 
ever can increaſe the acrimony of the bile, muſt be 
uſeful in preventing this diſcaſe; but when the: | 
ftony pipe is form'd, no method ſeems capable of 
promoting its diſcharge, or diſſolution. 

The other caſe is termed the huſk, and is a diſ- i 
eaſe, to which bullocks are very ſubject, * young; 1 
for it rarely affects thoſe of more than a year old. WIE 
The creature is ſeized with a ſhort dry cough, by I. 

which he is perpetually teized; in conſequence. of =_— 
which he waſtes in fleſh, and grows weaker: and: 4 | 
weaker till he dies. 18 

Upon opening the lungs of acalf dead of this diſtem-- I 
per, I found the windpipe, and its branches, loaded =. 
with ſmall taper worms of about two inches. long, = 
which were crawling about, _— the animal Arca | 

en 1 


5 


PLATE VU. Fig. 1.“ in order to be | 


its colour is white, and its tranſparent body, when 
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been dead many hours; and the farmer aſſured me, 
that they always found theſe worms in this diftem- 


per, and knew of no method of cure. 3 
I ſhould have great hopes however, that fumiga- 

tions, either with mercurials, as cinnabar, or with 

fætids, as tobacco, properly uſed, might prove of 


| great ſervice. 


You have herewith the two ſpecies of worms, (See 


odged in the re- 
poſitory of the Society, if it be judged requiſite. I 


am, Sir, with the greateſt reſpect to you, and the 


Society 3 0 | | : 
Lincoln's-Inn-Fields, Your moſt humble ſervant, 


Nov. 6, 1755. 


F wa. Nicholls. 
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XL. An Account of ſome remarkable Inſefts 
of the Polype kind, found in the Waters 
near Bruſſels in Flanders. In a Letter to 
Thomas Birch, D. D. Secret. R. S. from 
T. Brady, M. D. Phyfician to his Highneſs 
Prince Charles of Lorraine. 


3 SIR, 2 

Read Nor. 6, HE plant, of which I ſend you the 
3 incloſed draught, is found in ſum- 

mer- time, in all forts of ditch or ſtagnant waters: 


ſeen with the naked eye, is in length betwixt- one 
{ OE and 
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and an half and two lines, but when view'd with 4 
good microſcope, whoſe focus is about eight lines, it 
appears as you ſee in PLaTz VII. Fig. 1. with leaves, 
branches, and fruit, and indued with ſuch ſenſibility, 
that at the leaſt noiſe made in the room, or upon any 
thing's touching the table where your mieroſtope 
ſtands, or the water in which it lies, it contracts it 
ſelf with ſuch activity and ſwiftneſs, chat the eye 
cannot follow it in that motion, till it reduces itſelf 
into the ſhape you ſee it twiſted in Fig. 2. The ex- 
tenſion or dilation goes flower, and requires about 
half a minute before it comes to the form you fee it 
in, like a grape, in Frg. 5. It can live in its own 
ſtanding- water for eight or ten days, and then looks 
as you ſee it in Fig. 6. as moſt trees do in winter- 
time. It is remarkable, that the leaves, which are 
like bells, live ſome time after they fall, and cetain 
that faculty of contraction and dilatation; and 
when you view them with our great magnifier, 
whoſe focus is about two lines, it appears as in Fig. 4. 
The trunk is as you fee it in Fig. 3. The number 
of its branches are undetermin'd, but commonly 
found to be betwixt fix and twelve. We have not 
tried, if it does not regenerate, when cut, like po- 
lypes: But one can fee a vaſt difference betwixt it 
and the Polype d bouquet, of which Mr. Trembley 
makes mention. The other curious inſect repreſented 
in Fig. 1. is found in the fame ſtanding-waters 
with the plant, and is ſeen with the naked eye, like 
a little flat round leaf, whoſe diameter is about one 
line and an half; but when put in a miſcroſcope, it 
ſhews a circle ſurrounded with crown'd heads, tied 
by ſmall thin tails to a common centre; from whence 


Vol. 49. K Kk they 
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they advance towards the circumference, where they 
turn like a wheel, with a great deal of vivacity and 
ſwiftneſs, till they cauſe a kind of a vortex, into 
which you will ſee all ſmaller inſets or bodies either 
attracted or driven, which probably ſerve as nouriſh- 
ment for thoſe little crown'd things, who in all ap- 
pearance are, as well as the plant, a fort of inſets of 
prey, that live on ſmaller creatures. When one of 
thoſe little heads has wheel'd a while, it refts, and 
another turns out; and ſometimes you will ſee three 
or four wheeling at a time, We have ſeen laſt year 
ſome much more regular, that formed an orderly cir- 
cle, with their crowns to the circumference, and 
their thin bodies like ſo many radius's join d to the 
centre. Their motion is all ſtrait towards the edge 
of the circle, and never to the right and left, as if 
every head had its proper limits to act upon. One 
Symoy, an optique inftrument-maker, found the 
firſt of thoſe inſets as he was ſearching for polypes ; 
which gave me fince an occaſion of examining ditch- 
water, where I not only found the plant, but the 
crown'd inſect, and a good many other ſurpriſing 
little things, of all ſhapes and faſhions, of which 1 
will take the li to ſend you an account. 

Mr. Mitchell, the Britiſh miniſter for the congreſs 
at Bruſſels, ſaw thoſe curious inſects, and obſerved, 
which we did not take notice of before, that the 
fruit of the plant, which reſembles an orange, has a 
kind of a chain about it, that turns as the crown 
does in the other inſect. He took notice alſo, that the 
trunk or ſtock of the plant was its gut, or ſtomach; 
for he ſaw, that ſomething deſcended through it, as it 


Were 
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were through a gut. Beſides it has no ſupport of any 
fix d point, but is always ſwimming in the ditch- 


water, and ſhews no great local motion. We faw 


other inſects preying upon it, which reſemble ſmall 
| hogs, and are exceſſive buſy i in cating of its leaves, 


which are probably the cauſe of its looking fo bleak 
and withered when dead. I remain, 


SIR, 


Your moſt humble 


Bruſſels, Sept. 20, and obedient ſervant, 


1755. 
T. Brady. 


— 
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XLI. A ſhort Account of fome new Aſtrono- 


mical aud Phyſical Obſervations made in 
Aſia; and communicated to Matthew 
Maty, M. D. F. R. S. by his Excellency 


Mr. Porter, his Majefly's Ambaſſador at 
Conſtantinople, and 5 R. F. 


— — — = m — 
5 * 


Conſtantinople, May 17, 1755. 
Read Nov. 6, I Send you incloſed the extract of a 
1755. French letter I received from a per- 
ſon of great abilities, whoſe hiſtory I cannot imme- 
diately communicate to you. It was ſent me by the 
conſul of Aleppo. The author is perfectly verſed 


in moſt branches of phyſics, as well as in the art of 
healing. 


K k 2 


Extract 
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3 Exrrac of a French Letter, tranſmitted 40 
TY his Excellency James Porter, Ey; by the 
Engliſh Conſul at Aleppo. 


. C . ii e Sina, Dec. 14, 1754. 
1 Have determin'd, with the utmoſt exactneſs, ſeve- 
ral latitudes and longitudes, You know, Sir, of 
what importance it is to have in the eaſt ſome fixed 
points, by means of which, as well as itineraries, one 
might conſtruc more correct maps than thoſe, which 
have hitherto been publiſhed. I have the honour to 
communicate to you ſome latitudes of the principal 
places, which I have obſerved, and my obſervation 
of a ſtar's occultation by the-moon. 


A . Lat. North 
roy Caſſius 


Seleucia in Syria - 5 n 
Antioch - - — - 
Diarbekir - - — 
Bagdad 


Immerſion of . Virginis under the Moon, obſerved June 10, 1753, 
at Diarbekir, near the Seraglio of the Bachaw. Me 


- * — 
4 * 


1753, June 10. Altitudes of O at 9d 5& 4 a.m. 30? A 
| 2 58 55 - yo B 
= 9 43 Wo - 28 300 C 
© CCF 
Correſponding Obſerv. p. m. A 2 3 32 
| 8 2 - 43 
3. C8... 8 
D = 8B 
The gr” ole of the Star was obſerved June 10, at % 48/ 4% 
at night. 


The Emerſion — — - 9 99 47 


June 
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June 11. Altitudes of the Sun. a. m. Correſponding Obſerv. p. m. 


© 71 287 13*% © 58? 300 . »: 1 - 1 4 287 537 
7 30 54 © 58 30 00 2 1 * 


e 4 
7 © MM. 7 3 9 


Sina, or Sneirne, in Mr. de Liſle's Maps. 

Lat. North. 0 o 2 
| 34* 230 35 That Village is no farther diſtant from 
Hamadan than 8 common Leagues, of 25 to a Degree. 


I have begun my obſervations upon aſtronomical. 
refractions, which here are . x leſs than in 
Europe. I think myſelf ſure, that the vaſt number 
of ſtars, which one imagines to ſee in Europe, in a 
clear winter-night, is not a mere illuſion cauſed by 
the ſcintillations of the ſtars, marked in the cata- 
logues, and upon Blaew's globes ; but that it comes. 
from thoſe very ftars, which here we obſerve at fim- 
ple fight, and in Europe, only by means of ſhort 
teleſcopes, as the air there is much more loaded with 
vapours than it is here. Yet, whatever travellers 
may ſay, I always obſerved here ſome ſcintillations. 
That the nitre is produced by a combination of 
the univerſal acid with the natrum of the ancients, 
appears by my obſervations. The aſa fœtida is drawn 
from a ferulaceous plant of the thapſia kind, which 
plant is very common in Media, &c. I have had the 
good luck to find the ſmall nardus Indica : It is a 
gramineous plant, of which ſome bear ſpicaceous 
flowers, both male and female, and others only fe- 
male ones. I ſend you ſome ſeeds of this plant. 
It is a valuable thing to botaniſts, as they are hi- | 
therto ignorant of the true genus of this 2 tho” {| 
the root is in uſe ever fince the age of Dio — li 
ave If | 
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I have dried about two thouſand plants, among 
which are ſeveral new genera, and ſome ſpecies hi- 
therto undeſcribed. 


I ſometimes amuſe myſelf with electricity. This 
country is ſo dry, that the experiments often ſucceed 
without any ſtand of bitumen, pitch, filk, glaſs, &c. 
Our ts and beavers are moſtly ſufficient to re- 
tain the electrical virtue, and prevent its ſpreading to 
the floor. Ten men ſtanding upright, one before the 
other, have been made electrical, and, being touched, 
have produced ſparks. 88 


XIII. Some Obſervations proving, that the 
Feætus is in part nouriſhed by the Liquor 
Amnii, By Malcolm Fleming, M. D. 


Read Nov. 13, D JEfides the myſterious affair of gene- 

2 ration, beſides the manner of the 
formation of the embryo, and the changes it under- 
goes, While it continues extremely ſmall, concerning 
all which we ſhall ever remain very much in the 
dark ; there are not a few things relating even to 
the mature foetus, which create matter of diſpute 
amongſt anatomiſts and phyſiologiſts. Of theſe the 
manner of its nouriſhment in utero is not the leaſt 
important. 3 

The preſent ſtate of the controverſy concerning 
this matter turns on the following preciſe point, to 
wit, whether the fœtus in utero be nouriſhed ſolely 


by the blood, which is tranſmitted to it through the 
| umbilical 


umbilical cord; or whether it is likewiſe nouriſhed 
in part by the liquor amnii, in which it ſwims. I 
have faid the preſent ſtate of the controverſy ; for I 
believe very few, if any at all, will maintain now-a- 
days with Claudius de la Courvee and Stalpart Van- 
der-wiel, that the whole of its nouriſhment is con- 
veyed by the mouth, and none at all by blood- 
veſſels. | FEY 

Both ſides of the "queſtion have been eſpouſed by 
able writers, and fupported with great acuteneſs, eru- 
dition and induſtry. . And as there till ſubſiſts a 
diviſion amongſt candid and intelligent inquirers 
concerning this matter, it would appear, that ſome 
decifive fact, ſome demonſtrative argument hath hi- 
therto eſcaped notice, which, if clearly known and 
duly attended to, would have by this time ended 
the diſpute, and rendered the propoſition, which de- 
clares the truth, on which-ſoever of the ſides, an 
object of ſcience ; which before was only matter of 
opinion. 3 

An obſervation, which fell in my way two years 
ago, . with ſome ſubſequent ones, which I 
purpoſely made in purſuance of the hint ſuggeſted by 
the firſt, will, I hope, enable all, who candidly con- 
ſider the facts themſelves, and the conſequences that 
naturally flow from them, to determine certainly, on 
which fide the truth lies. 

Before I relate my obſervations, let me lay down 
a neceflary preliminary, which I obſerve the writers 
on both ſides are either explicitly or implicitly agreed 
in; to wit, that if it be clearly made out, that the 
liquor amnii 1s naturally received into the mouth, 
ſtomach, and inteſtines of the fœtus, ſwimming in 


1 ; 
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it; in that caſe we are to conclude, that the fœtus is 
in ſome part nouriſhed by it. The whole tract of 
the alimentary paſſage abounds with abſorbent veſſels 
in the fœtus, more than in the adult animal; and eſpe- 
cially the ſmall inteſtines have lacteals plentifully 
opening into them. The liquor amnii is concretable 
by heat, like the white of an egg; which character- 
iſtic in animal juices is, I believe, denied by none 
to be a proof of their alimentary nature. To ſuch 
as will not grant this poſtulatum, if any ſuch there 
be, this paper is not addreffed. Contra negantem prin- 
cipia non eft diſputanam. | 
But I proceed to relate the obſervations. 

On the 25th of July 1753, being informed, that 
a-calf, come to full maturity was juſt then brought 
forth dead in this town (Brigg, in Lincolnſhire), 
which had been alive, and appeared ſtrong a very 
thort time before its birth. I begged it of the owner, 
fuch inſtances being rare. The tkin being of value, 
for it was an extraordinary large calf, it was ſent to 
my houſe flay'd. I firſt examined the thorax, which 
was my chief motive for begging it. All I ſhall 
mention now of what I obſerved there, is the expe- 
riment of the lungs of a new-born animal their 
finking in water. Aftet cutting out the lungs and 
heart, I clipped off a piece of the former with ſharp 
ſciſſars, about an ounce weight, or more, and threw 
it into a baſon full of water. It quickly ſank to the 
bottom, and ſettled there. Immediately after, I blew 
into the remaining part of the lungs, through the 
trachea ; and though I could by that means diſtend 
them but very little, becauſe the air flowed out readily 
through the cut bronchia, and therefore ated but 
faintly 
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faintly on the other parts; yet a piece about the 
ſame bigneſs with the firſt, clipped off in the ſame 
manner, and thrown into the ſame baſon, conſtantly 
kept at the top. This may ſeem foreign to my pre- 
ſent purpoſe; but I thought proper briefly to mention 
it here, not only upon the account of the importance 
of the experiment, but likewiſe to ſhew, that I was 
not miſinformed in the account of the calf's being 
brought forth dead, and that it had not even re- 
ſpired; much leſs taken any nouriſhment after ex- 


clufion, to influence the appearances, which we are 
now going to deſcribe. 

Having done with the thorax, I opened the ab- 
domen, in order to take a ſlight view of it before 
the lumbering carcaſe ſhould be removed. I obſerved 
the thick inteſtines, eſpecially the rectum, extremely 
diſtended with an incredible quantity of meconium ; 
which for ſeveral inches above the anus was formed 
into diſtinct ſcybala or balls. It came into my head 
to make an incifion in the rectum, where it was very 
turgid, about two inches from the anus, and to let 
out about twenty-five or thirty of theſe ſcybala; 
which J laid upon clean paper to dry, that I might 


examine them at my leiſure. About three or four 
days after, when they were dry and brittle, of the 
colour and conſiſtence of aloes; I was ſurpriſed to 
find, upon examination, every ball ſtuck full of 
tough, thick, white hairs, ſome of which were an 
inch long, or more. There ſeemed to be ſome ſcores 
in each, though they, being ſhrunk with drying, did 
ſcarce exceed the bulk of an ordinary pea. This un- 
expected appearance ſet me a conſidering, whence 
theſe hairs had come; how got they there? And I 

Vor. 49. LI could 
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could think on no other tolerable ſolution of the dif- 
ficulty than to conclude, that they belonged originally 
to the calf's ſkin; and, being looſened by macera- 
tion in the liquor amnii, were propelled into the 
ſtomach and inteſtines ; till they were at length en- 
tangled in the meconium. I was confirmed in the 
belief of this by being informed, upon inquiry, that 
the calf's ſkin was white; a circumſtance unknown 
to me before, it having been ſent flay'd, as hath been 
already faid. 
From this perſuaſion it was natural to infer, that 
if hairs looſened from the ſkin of the fetus, and 
floating in the liquor amnii, can find a way into the 
inteſtines, and get entangled in the meconium, it is 
impoſſible but the liquor amnii muſt enter and paſs 
through the whole alimentary paſlage along with 
them ; as a fluid may certainly penetrate where hairs 
cannot: but no good reaſon can be aſſigned, or even 
conceived, why hairs ſhould be admnted where the 
fluid is excluded. | 
The only reaſonable ſcruple, that remained to be 
got over, was, that this being but a ſingle inſtance, a 
general concluſion was not to be too haſtily drawn 
from it; that it was poſſible there might be ſome 
morbid concretions in the meconium of this particu- 
lar calf, reſembling hairs, which concretions in a 


common and natural way might be wanting ; or 


ſome preternatural communication between the prime 
vie in this ſubject, and the liquor amnii, not to be 
found in the generality of other fœtus 's. 

To obviate all this, and farther to eſtabliſh and 
illuſtrate the truth of my concluſion, as inſtances hike 


that, which we have now related, cannot be com- 
manded, 
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manded, I laid myſelf out to procure the firſt dung 
of calves after they are brought forth ; which always 
can be nothing but meconium. This was attended 
with ſome difficulty and delay, as cows in this neigh- 
bourhood moſtly calve in the fields. After ' ſome 
months, by the good offices of a ſenſible acquaint- 
ance in this place, I obtained what I wanted. He 
was ſo obliging as to watch his own cow's calving, 
and before he ſtirred from her, to catch the calf's 
firſt dung, and fend it me forthwith. Some weeks 
after another parcel of the fame kind was ſent me 
from another quarter. In both which I found a great 
number of ſtrong hairs all over; fo as to leave no 
room for doubting but that this appearance is general 
in the meconium of calves, in a natural way. 

The reader will pleaſe to obſerve, that in neither 
of theſe inſtances I could be deceived, if I had ever 
ſo little reaſon to truſt to the judgment and fidelity of 
thoſe, who ſupplied me with what I wanted. The 
colour and conſiſtence of the meconium of a fetus 
is ſo very peculiar, and fo widely different from that 
of fæces formed out of ingeſted aliments, that none, 
who have any knowlege in theſe matters, can miſ- 
take the one for the other. 

In the mean time I omitted not to open the em- 
bryo's of the cow-kind, ſuch as I could procure in the 
ſhambles of the market-town I live in, and to examine 
their meconium. The two moſt advanced towards 
maturity, which I met with, had ſtiff long hairs 
about the mouth, the eye-brows, the ears, and na- 
vel, and a good many on the end of the tail; but 
none on their ſkins. f n neither of theſe, any more 


than in the younger embryo's, which I examined, 
L 12 Was 
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was there ſo much as a fingle hair to be found in 
the meconium ; for this plain reaſon, if I judge 
right, to wit, becauſe they had not got hairs upon 
their bodies of long enough continuance to become 
Jooſe, and float in the liquor amnii. a 
But as opportunities of coming at fœtus's of this 
ſpecies, eſpecially ſuch as are remarkably nearer to 
maturity than thoſe two I have juſt now mentioned, 
are rare with us, I tried to ſupply that defe& by 
opening thoſe of other animals. Accordingly I pro- 
cured fix puppies, of the butcher-dog-kind, brought 
forth at the full time, at one litter. Having taken 
out the whole meconium of every one of them, after 
the ſtricteſt ſearch, I could find no hairs in any part 
of it. I had hkewiſe an opportunity of opening a 
colt, that died either in the-birth, at the full time, 
or immediately after, before its meconium was diſ- 
charged ; which I found in great quantities in its 
rectum and colon. But neither here could I ſpy a 
ſingle hair, though I examined whole pounds of it, 
and that portion thereof moſt carefully, which was 
lodged in the rectum, near the anus. 
Theſe obſervations may ſeem at firſt view to claſh 
with and contradict thoſe I have related: But, upon 
cloſer conſideration, they will be found in reality to 
confirm them, for this reaſon, to wit, that puppies 
and colts, when brought forth, have no looſe hairs 
on their bodies; but calves have in great numbers. 
In the puppies and colt, which I examined, the 
hairs were ſo firmly rooted on their ſkins, that I could 
ſcarce pull any off with my thumb and fingers; 
whereas in a ripe calf, new brought forth, many are 
found quite looſened at their roots, and only adher- 


f ing 
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ing to their ſkin by the moiſture on it. Therefore 
in the latter ſpecies, hairs from the ſurface may be, 
and actually are, incorporated with the liquor amnii, 
and along with it enter the mouth and. alimentary 
canal, which cannot be the caſe in the former. 

From theſe facts it is eaſy to draw ſuch inferences, 
as are ſufficient to decide the controverſy, which we 
are treating of ; and prove inconteſtably, that the li- 
quor amnii is in a conſtant natural way received into 
the mouth, ſtomach, and inteſtines, and therefore 
muſt contribute to the nutrition of the fetus. 

For if we attentively confider, that in the meco- 
nium of an human fœtus no hairs are found, there 
being no looſe hairs on its ſkin when it is born; 
that in the meconium of unripe calves there are 
none, before they are of ſo long continuance on their 
bodies as to be looſened, and float in the liquor am- 
nit; whereas in that of the ripe calves they are 


found in great abundance, of the ſame colour with 


thoſe of the fkin, as appears by the example we had 
occaſion to examine moſt particularly ; and of ſuch 
a length, ſtiffneſs, and thickneſs, and ſo conſtantly 
to be met with, as cannot with any ſhew of reaſon 
be imputed either to morbid concretion, or preter- 
natural frame: If, I fay, all theſe facts are atten- 
tively conſidered, and duly weighed, the concluſion 
I have drawn will, I hope, appear to follow from 
them ſo naturally, that no candid and intelligent in- 
quirer will call its truth in queſtion. 


Poren r. 


After I had gone thus far upon my own bottom, 
and while I was looking about me, in order to pick 


op 
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more proofs, that might, as it were ex ſuperabun- 
ti, confirm and illuſtrate the doctrine, which I 
was endeavouring to eſtabliſh, before I ſhould ven- 
ture to publiſh it, I caſually found what, as I here 
folemnly declare, I knew nothing of before, to. wit, 
that I was not the firſt, who had obſerved hairs in 
the meconium of ripe calves, two authors having 
been before-hand with me, to wit, Aldes and Swam- 
merdam ; the former in his Epiſtola contra Harveium, 
publiſhed in the firft volume of the Bibliotbeca Ana- 
tomica of Mangetus and Le Clerc: the latter in the 
Biblia Nature, Aldes, a feigned name under 
which Slade, an Amſterdam phyſician, conceals him- 
ſelf, barely mentions the obſervation, without draw- 
ing any inference from it, either on the one fide 
or the other. Swammerdam draws the fame con- 
cluſion with me; but, I think, he goes farther 
than the obſervation can well juſtify, maintaining, 
that it evidently follows from thence, that a calf 
licks his own kin in utero, thereby looſening the 
hairs, and ſwallowing them down along with the 
liquor amnii, its nouriſhment. See the whole paſſage, 
Bibl. Natur. pag. 319. 
However that be, it is enough for my purpoſe to 
have two ſuch authors concurring with me, as to 
the reality of the fundamental fact, and quite ſaves 
me the trouble of making any farther trials to con- 
firm it. 

It is no wonder, that theſe paſſages eſcaped 'me, 
who have ſpent almoſt all my time in practice, and 
practical ſtudies, and who never was poſſeſſed of 
either of theſe books ; but, after I found them quoted, 
was obliged te trouble two learned friends, at a di- 
5 ſtance, 
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ſtance, upon this occaſion, for my own ſatisfaction, 
and that very lately. The one was fo obliging as 
to ſend me the Bibliotheca Anatomica ; the other to 
write out at large the paſlage from the Biblia Na- 
ture. I ſay, it is no wonder the paſſages eſcaped 
my notice, fince they ſeem to have been overlooked 
by not only all the particular writers on the fetus, 
fince Aldes and Swammerdam, but likewiſe, for 
aught I know, by all the lecturers on phyliology in 

Europe, preceding Auguſt 1753 ; at which time I 
began to communicate by letters, what I then took to 
be a diſcovery, to ſeveral correſpondents verſed in 
theſe matters, both at home abroad, as I can 
vouch by their anſwers. s 
So that I hope the public will do me the juſtice 
to believe, that though I was not the firſt in point of 
time, that made the fundamental obſervation, yet I 
was obliged to no author for it; and that I have 
drawn an important truth relating to the animal 
oeconomy out of obſcurity, and eſtabliſhed it by 
ſupplemental obſervations, as well as by reaſoning. 
Before I conclude, let me acquaint the reader, 
that an ingenious ftudent of anatomy and ſurgery *, 
to whom I had communicated my firſt obſervations, 
and recommended to him to examine the liquor con- 
tained in the ſtomachs of ripe new brought forth 
calves, if he had a proper opportunity, acquainted 
me laft harveft, that he had not long before actually 
found hairs in abundance in the liquor contained 1a 


Mr. John Clark, now furgeon to the Lock- Hoſpital, near 
Hyde-Park Corner. 


One 
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one of the ſtomachs of a calf, brought forth dead at 
the full time, of the ſame colour with thoſe on its 


ſkin. As this obſervation renders the proof, how- 


ever clear and unexceptionable it was before, fuller, 
I was * to omit it here. 


Brigg, July I2, 


52 Malcolm Flemyng. 
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XLIII. 4. Accoum of the Succeſs of Agaric 
in Amputations, &c. in a Letter from Mr. 
William Thornhill, late Surgeon to the In- 


#4 at Briſtol, t Robert — Ez; 
F. R. & 


Novem. 2, 17 55. 
Read Nor.13, T Have made uſe of the agaric in four 
755. amputations: the firſt was on the arm, 
between the elbow and wriſt; the ſecond and third 
were below the knee; and the fourth on the crural 
artery. In every caſe it anſwered beyond my ex- 
pectation; the patients had little or no fever, and no 
ſpaſms at all, which are frequently the conſequences 
of the ligature, and ſometimes fatal. I am ſurpriſed, 
that any objections are made to the uſe of it. I fear 
the true reaſon of its not being uſed in general 
practice proceeds from a narrow ſelfiſh way of think- 
ing; but it is my opinion it will make its way, to 
the honour of its firſt author. I am well ſatisfied, 
it is the beſt medicine in all the materia medica yet 
diſcovered for that-purpoſe. 
I have 
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J have tried it in female caſes, with 8 
by injecting a ſtrong decoction of it in orrhages 
from the uterus, and particularly in fluxes of that 
kind after delivery. | 


XLIV. Lune defeftus Ellis d Doftore 
Joanne Mendeſio Sachetto Barboſa, Phi- 

| loſophi® & Medicine Profeſſore, Regie 
Societatis Londinenſis Socio, & Medicæ 
Academie Matritenſis, Regalis Elbenfis Mo- 
ſocomis Medico, obſervatus Die 27—28 
Martii, Anno 1755. Communicated by 

J. De Caſtro Sarmento, M. D. F. R. S. 


Read Nor. 20, MIO N teleſcopio, fed tubo optico ſa- 
1755. tis claro & longo, hoc lunare deli- 


quium obſervavi : eclipſeos tamen initium, vel in- 
ſtrumentorum debilitate, vel uſus defectu, accurate 
determinare vix potui. Ne tamen apparentias pro 
veritatibus acciperem, initium non niſi quando de eo 
nemo claræ mentis & viſus dubitare poterat annotavi. 
Idem de fine dicendum; veruntamen tempus a me 
datum pro proxime certo haberi poteſt. Pro certo, 
inquam, non reſpective ad tempus verum, quia qua- 
drante, & meridiana fixa certa deſtituti ſumus; ſed 
ad tempus a ſolari noſtro horologio horizontali indi- 
gitatum. Fatemur tamen hoc horologium ſolare, 
ſecundum regulas gnomonicas, aut non exactè de- 
ſcriptum, aut non perfectè locatum nobis videri. 


Vol. 49. Mm Aer 
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Aer ſerenus erat, & calidus ad uſque 54 gr. ther- 
mometri Farenh. ſed his non obſtantibus, tali modo 
lunares faculæ ſub umbra 6ccultabantur. ut de illis 
nihil omnino tranſlucebat. Per immerſiones datas, 
maximam abſcurationem natare tantummodo potui. 
Sic umbra, prima Ariſtarchi & Maris Criſium — 
* tetigir, & veluti lambit; attamen tis leviter tac- 
s fiftitif, & graqus xevertitur. Ac ideo eclipſeos 
3 ad juſtum, aſſiſtentium & inſtrumen- 
torum penuria, minimè ſignate audeo; ex dictis ta- 
men, ** ex menſura arbitraria ad d:gitos 8 & 
1 25 2 e videtur, Media Marium nonniſi 


10 51 15 Peres initium jam certum. 

10 56 37 Intra Mare Humoerum & Grimaldum. 
10 59 17 Grimaldus totus, & Mare Humorum per 
| medium. 

11 4 27 Intra Mare Nubium. 

11 10 8 Abſorbetur Galilzus. 

11 11 39 Ad medium Maris Nubium. 

11 15 17 Totum Mare Nubium. 

11 20 37 Reinholdum lambit. 

11 30 27 Umbra intra Copernicum. 

11 32 16 Intra umbram ſinus Medi, 

11 33 57 Totus Copernicus. 

11 37 33 Intra Mare Nectaris. 

11 39 7 Per medium Maris Nectaris. 

11 44 8 Totum Mare Nectaris. 


11 
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114 8 T angit Mare n Mare Vapo- 
11 50 8 Intra Mare Fœcunditatia. 
11 36 8 Totus Eratoſthenes. 

11 57 43 Pitheam abforbit umbra +, - 
12 oo 8 Medium Mare Fcœcunditatis. 1 — 1 
11. 1 38 Fangit Manilium. _— 
12 4 8 Totum Mare F ö 


cecunditatis. 
12 1338 Naar ers, & medium Mare Franquilli- 
12 2 16 25 ragte 12 


— * . — •m— ESCS 
2 „ c-—__ 


EMERSIONES. 


12 12 8 Emergit totus Marlis 

12 20 8 Eratolthenes, - 

12 12 & Gahilzus, 

12 23 14 S emergere Copernicus 

I2 2 18 Copernicus totus. 

12 TFTotus Grithaldus. 5 

12 26 1 25 Medium Mare Tranquillitatis extra um- 

bram. 

12 23 43 Incipit Reinholdus. | 7 
12 35 21 Totum Mare Vaporum . 

+ 12 44 8 Emergit Dionyſius. 3-6 

12 47 28 Incipit Mare Fœcunditatis: 1 

12 48 53 * e aoutam. 
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Secundum eundem Autorem. 

1 Vide notam aſteriſrio indicatam. if 
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2 52 45 45 Medium Mare Nubium. 
5 28 Totus Schicardus videtur. 

58 Medium Mare Focunditatis. © © 
1 26 Totum Mare Nubium & Tran quilltatis 
4 15 Incipit emergere Mare NeGtaris.” 
7 40 Totus Tycho. 
2 
7 
l 
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53 
OO 


* 


12 40 Totum Mare Nectaris & Pcebunditatis. 
27 40 Finis totalis Eclipſeoos. 


31 30 Extinguitur-penumbra de- Limbo Luna, 
nemine dunn. | 
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XLV. A Letter to George "PER Scot, E 
F. R. S. concerning the Number f People 
in England; 24 Reverend William 
Brakenridge, D. . Nestor of St: Michael 
Baſſiſhaw, London, and F. R. S. 


Dear Sir, 


Read Nov. 20, Aving lately wrote to you my ob- 

1735. ſervations, concerning the number 
of inhabitants in London and Weſtminſter, this has , 
led me alſo to confider, whether there may not de 
ſome way to compute nearly, the number of people 
throughout England ; and if it can be done, there 
are many political uſes that may be made of it, and 
many concluſions that may be drawn, which may 
pr miſtakes in Government, and that will tend 

o promote the ſtrength and riches of the Nation. 


The ſubject is indeed 1ntricate, and there 2 
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that accuracy in ſuch calculations as might be de- 
fired; but I imagine we may come ſo near the truth, 
as is ſufficient for any purpoſe to reaſon upon, or to 
be a foundation for any fpeculations in Policy. As 
you are a good judge of ſuch computations, I pre- 
ſume to ſend you what I have done; and if I have 
your approbation, I ſhall be more ſatisfied that I am. 
in the right; but, if I be miſtaken. in any particu- 
lars you will, I hope, make t allowance for the 
failure, when you conſider the difficulties that oc- 


There ſeems to me to be only two ways of diſco- 
vering the number of people in England, where at 
preſent there are no Capitation Taxes, either by the 
number of Houſes, or the quantity of Bread con- 
ſumed. I ſhall conſider both theſe methods of com- 
puting, ſo far as things are known to me; and the 
reſult from each. of them being compared together, 
they will correct one another, from which at leaſt 
the limits of the number may be nearly found. As. 
to the firſt it is evident, that if the number of houſes 
could be determined; it would then be. very eaſy to 
compute nearly the number of people. For it might 
be eaſily known by trial, what number, at an average, 
could be allowed to each houſe, and from thence 
the whole number: of people deduced. In my let- 
ter laſt year I have aſſigned fix:to a houſe in Town, 
vrhich E found: to be the neareſt number, in ſome- 
Pariſhes, by an account taken; but I think it is ſtill 
more plain in the Country, that ſix is the number to 
be fixed on, where people do not go ſo much into 
ſingle life, and where there are not ſo many Lodgers. 


For it we conſider, that for every marriage. there are 
four 
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four births, at an average, as Dr. Derham, Major 


Graunt, and others have ſhewn, and which I have 
found to be true from the Regiſters both in the Town 
and Country ; then conſequently, allowing for deaths, 
there cannot be three children that furvive, from every 
marriage to mature age, and indeed not much above 
two, as 8 from Dr. Halley's Table of the pro- 

bability of life. And therefore every family, where 
there are children, one with another, cannot conſiſt 
of more than between four and five perſons, beſides 
ſervants or inmates ; which ſhews plainly that fami- 
lies, where there are children, cannot be eſtimated at 
more than fix to a houſe, and where there are no 
children, they cannot be reckoned more at an average. 

The number then being ſtx to be aflumed, let us 
next conſider what number of houſes is to he ſuppoſed. 
That I might come at ſome certainty in this ] lately 
ap. lied to one of the Public Offices, where I thought 
they could very likely give me an account of them; 
and I there found; that before the year 1710, and 
near about that time, an account had been taken of 
all the houſes throughout England and Wales, in or- 
der for ſome Aſſeſſment upon, them; and the number 
then did amount to 7290483. In which it may be 
ſuppoſed, that a number of Cottages were omitted, 
that might be improper for that Aſſeſſment; but I 
think there could not poſſibly be above one-fourth 
part of that number more: For ſurely the Surveyors, 
if they had any care of the Public Revenue, would 
never omit above one in Five. Let us therefore ſup- 
poſe, that there might be one-fourth, part of that 
number more; and then thoſe omitted will be about 
182262, and the whole number of houſes could not 


exceed 911310. 
If 


cCould not be above 7895 


es 

If now we take 911 3to for the number; it is evi- 
dent, if we allow fix perſons to a houſe at an aver- 
age, according to what has been mentioned, the 
number of perſons oo England and Wales, be- 
fore the year 1710, C not be above 5467 860. 
And fince that time, 45 years ago, by a method of 
computing which I ſhall preſently ſhew, the increaſe 
58; and ſo the whole num- 
ber of people now matt” be about 6257418 ; or fix 
Millions, all ages included; for it muſt be remem- 
bered, that in our wars fince 1710, there could not 
be fewer loſt than 2 00000, which. is to be deducted 
from that number. 

As to the other way of determining this, by con- 
ſidering the quantity of Bread that is conſumed, it 
may perhaps at firſt view appear more uncertain ; but 
it will, I think, from ſome things that may be ob- 
ſerved, at leaſt help to aſcertain the above number. 
For it is plain, if the quantity of Vbeat that is pro- 
duced in England could be known, it would then be 

very eaſy to make the computation, as it might be 
nearly diſcovered, by a little obſervation, what each 
perſon at an average might conſume. But the great 
difficulty is to find out nearly the quantity of beat ; 
and there ſeems to be no way at preſent of knowing 
it, but by confidering what proportion it may have 
to the Barley; for the quantity of that is» nearly 
known from the Malt-tax 

Now, if we compare the quantity of the Barley 
with that of the Wheat in England, it is evident, that 
there is at leaſt as much ground ſowed with the one 
as with the other. For there are vaſt tracts of land that 


will not bear good wheat, but are frequently how 
Wi 
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with barley ; and even thoſe lands that will produce 
good wheat, they are often alternately ſowed with 
it: The land that is rich and well manured, after one 
crop of wheat, it is uſual to ſow it with barley. And 
if this be admitted, that the quantity of land ſowed 
with the one is equal to that ſowed with the other, 
there muſt then be a much greater quantity of barley; 
becauſe the fame number of acres will produce much 
more of it, and generally in a greater proportion 
than Three to Two. Theſe facts are ſo well known 
that I believe every reaſonable Farmer, when he con- 
ſiders them together, will allow, that the barley can- 
not be in a leſs proportion to the wheat than Three to 
T WO. | | 
If then we allow, to * a r that 
are in this proportion, though I think, from 
X I have obſerved in the Country, the difference is 
greater, we ſhall then nearly find the quantity of 
wheat from the Malt-tax ; becauſe the general con- 
ſamption of barley is in malt. To ſtate this as ex- 
actly as we can, it muſt be remembered, that there 
are about 500000 quarters of wheat almoſt annually 
exported, as appears from the Bounty-money paid 
by the Government ; and ſome of it is made uſe of 
in mechanical purpoſes at home, beſides food. And 
on the other hand there is ſome barley exported, 
though nothing near to the quantity of wheat, and 
a great deal of it given to fatten Hogs; ſo that the 
barley exported, and what is given for the purpoſe 
of fattening, may be thought to be equal, or more 
than the wheat exported, together with what is uſed 
for mechanical purpoſes. Let us imagine that they 
are equal, for the error will not be great in this groſs 


manner 


— 
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manner of computing, and then the remaining quan- 
tity uſed in malt muſt be in a greater proportion tp 
the remainder of the wheat uled in food than Three 
to Two. 

If then we affume this, that the bar uſed in malt 
is to the wheat uſed in food at home, as hree to Two, 
though I believe the malt is in a greater proportion 
to * wheat, we ſhall then be able to pſt hs cup 

quantity of each of them in this manner: The Malt- 
tax from the year 1747 to the year 1753 incluſive, 
amounted to the fum of 4,2548131. of which the 
ſeventh part, the Tax for one year, is 607830 f. and 
as the Tax is four ſhillings upon everyquarter of bar- 
ley, it follows, that there are 3039150 quarters of 
conſumed yearly in malt; and therefore, by 


barley 
what has been ſaid above, that this quantity cannot 


be in a leſs proportion to the wheat than Three to 
Two, there muſt be 2026100 quarters of wheat con- 
ſumed at home. Now, as it is known, and I have 
obſerved it in the country, that labouring healthy 
people, at an average, conſume about one quarter of 
wheat in the year, which is about 512 _ of 
flower, or one and fix ounces © 9 
may allow that healthy and unhealthy, grown people 
and children, do not confame the half of that quan- 
tity, one with another. And therefore, that we may 
make the conſumption of each perſon at an average, 
as ſmall as can reaſonably be imagined, we will ſup- 
poſe that three people, children included, do not con- 
ſume more than one hearty labouring perſon, that is one 
quarter in the year, or each perſon about ſeven ounces 
in a day; and by this ſuppoſition, the above number 
of quarters of wheat 2026100, conſumed at home, 
Vor. 49. Nen Will 
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will be ſufficient for 6078300, or fix millions of peo- 
ple. And this quantity of a quarter to three per- 
ſons, though it appears too little, may be admitted, 
as in ſome of the northern counties they uſe ſome 
Oat-bread and Rye-bread; and every healthy perſon 
may, one with mathe, be 1 to > conſume this 
e at leaſt. 

From this calculation it ſeems to me to be evident 
that there cannot be above fix millions of people i in 
England: For the barley is certainly not in a leſs 
proportion to the Wheat * Three to Two. And 
the quantity of Wheat exported, and uſed in mecha- 
nical purpoſes at home, is not much leſs than the bar- 
ley nſed in fattening, together with what is exported. 
And therefore the quantity of wheat uſed in food at 
home cannot exceed 2026100 quarters, which, com- 
puted at any reaſonable rate, will not be ſufficient 
for more than fix millions of people; becauſe it muſt 
always be ſuppoſed that labouring perſons, or thoſe:in 
— life, who have no great variety of food, con 
ſume much more bread, or food of, wheat, = 
others in a more wealthy condition; and ſeven ounces 
a day, at an average, is rather too little allowance. 
And as from the other method of computing from 
houſes, we found the number to be about 6, 257400, 
from which at leaſt 200, ooo is to be taken for thoſe 
loſt in our wars fince 1710, or near that time; it ap- 
pears that both theſe calculations confirm one an- 
other, and that the number of people may be con- 
ſidered at about ſix millions, or rather leſs. In which, 
according to Dr. Halley's rule, there will be about 


fifteen bn er men able to e arms. 
"The 
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The worthy Dr. Derham, from the computations 
of Mr. King, which I never ſaw, ſuppoſes there is 
about five millions and an half of people in England; 
to which, if we add the increaſe that may be ſince 
that time, the number will be near about what we 
have pr & them. But Sir William Petty has en- 
deavoured to make them, in his time, no leſs: than 
7369000, by ſuppoſing them to be in proportion to 
the Aſſeſſment, then eleven times greater than that in 
the city of London. In which, with regard to the 
city, he was certainly miſtaken, as I have ſhewn laſt 
year ; for the number at that time, in 1682, was not 
much above 504000, and therefore eleven times that, 
vz. 5544000 muſt, according to his own hypotheſis, 
be the number of people in England. And if we 
allow 1355000 to be the increaſe in about 73 years 
fince that time, by the method I ſhall preſently ſhew, 
the number could not be now, according to that 
aſſeſſment, above 6899000. From which we ought 
at leaſt to ſubtract 400000, which may be juſtly al- 
lowed for loſs in our wars ſince 1690; and the re- 
mainder 6,499000 is not half a million more than 
we have made them. But to compute the number 
of people from any pecuniary aſſeſſment that muſt 
ariſe from trade, circumſtances, and valuation of 
land, ſeems to me to be a much more uncertain me- 
thod than either of theſe I have uſed. 

The people then being computed at fix millions, or 
rather leſs, itappears that England is but thinly peopled. 
For not only the exportation of at leaſt 400,000 
quarters of wheat annually ſhews plainly, that we 
want people to conſume it at home, and that we 
maintain in bread about a million of foreigners abroad: 


Nn 2 but 
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bat if we examine more particularfy we ſhall find, 


more inhabitants, or nine millions. 'Accordidg to 
Mr. Templeman's ſurvey, England contains 49450 
ſquare miles, that is '3 1,64.8,006' acres, becuaſe a 
ſquare mile is 7 to 640 aeres. And if we ſup- 
poſe one-fifth of it waſte ground, heaths, Ge. there 
will remain about 25, 300, ooo acres of land proper 
to be cultivated. ' And as it can eaſily be made ap- 
pear, that three acres, well manured, is ſufficient for 
the maintenance of one perſon, I mean if a great nutn- 
ber of acres are taken together, to produce the various 
neceflaries of life in victuals and eloathing, then there 
will be maintenance in England for 8,430,000 people, 
children included; which, with the advantage of 
fiſhing; that the fituation of the country gives, we 
may well allow that there is ſufficient proviſion for 
tine millions of people, that is three millions more 
than we have at preſent. And this is only from the 
natural produce, without any of the advantages from 
trade, and the help of our Colonies in America, by 
which double the rumber might be maintained. 
The above allowance of three acres to each perſon, . 
I think is too much; but fome conſideration muſt be 
had of the incloſures and pleafure-grounds,, which 
thoſe in higher life will always have. 
But in Ireland the cafe is ſtill worſe : For if there 
is but a million of people, as is commonly ſuppoſed, 
and according to Mr. Templeman- 27400 fquare 
miles, which is 17,536,000 acres, and one-fourth 
er more be ſuppoſed waſte; then there will be at 
leaſt 12,000,000 good acres. And conſequently if 
four acres in that country be allowed ſufficient, at an 
average, 


that the Country is capable of ſupporting one-half 


tf 


OY 
average; for the maintenance of one perſon, Ireland, 
if duly 1 maintain — more 
people than it now, or three times its preſent 
number of inhabitants. 3 
And in Scotland, if there be, as is ſaid, but a mil - 
lion and an half of people, for at preſent I know no 
way to compute them, and 27700 ſquare miles, or 
17,728,000 acres, and one-third be ſeppoſed wafte, 
which is not too much in that Country, then there 
will be 1 1,000,000 good acres ; of which, if we ſup- 
poſe that five acres of that foil is not more than ſuf- 
ficient for each perſon, then there may be proviſion for 
2,200,000 people, or more, with the advantages of 
fiſhing, that is 900000 more than there are at preſent. 
From all which it is plain, that if the land in both the 
Britiſh iſles was duly cultivated, they might ſuſtain 
about fix millions more people than they do now; that 
is as many more people as England now contains. And 
this proportion of the number of people, to the 
quantity of proviſions that may be raiſed for them, 
from the natural produce of the country, I think is 
of great impoctance to conſider, as it has many uſe- 
ful conſequences, fome of which might be men- 
tioned, if this was a proper place for political re- 
flections. | 
And here, by the way, it may be obſerved, if we 
extend our thoughts tothe whole Globe of the Earth, 
and compare the quantity of land with the number of 
people,. we ſhall find, that it will maintam above 


_ twenty-ſix times the preſent number of mankind. As 


this has hitherto not been taken notice of, I ſhall: 
briefly ſhew-it. The circumference of the Earth, ſup- 
poſing it to be a ſphere, is, according to the mea-- 

ſures/ 
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ſures of Meſſieurs Picard and Caſſini, ;12 3,249,600 
Paris feet, or 131,630,572 Engliſh feet, which is 
24930 Engliſh miles; and the diame 7.935 Eng- 


ter is 
liſh miles. And then the whole ſurface of the globe, 
by Prop. 38. lib. I. Archim. de Sphera & Cylindro, 
is 24930 * 7935 = 197,819,550 ſquare miles. And 
as the whole ſurface is to the quantity of land, near 
about 8 to 3, the land will then be 74,182,331 ſquare 
miles; of which, if we allow one-third to be waſte 
ground, or unfit to produce the neceſſaries of life, 
we ſhall have 49,454,887 ſquare miles, or 49,454,887 
x 640 = 31,051,127,080 good acres. Now the num- 
ber of mankind over the whole globe is computed by 
Sir W. Petty, and others, to be under 350,000,000 ; 
but we will ſuppoſe them 400,000,000, which is 
ſurely more than their number, that we may avoid 
any uncertainty in computation ; and then there will 
be 79 good acres to each perſon. From which it is 
evident, if the foil in England be conſidered as a 
medium between the poor lands in the northern Cli- 
mates, and the very fertile in the ſouthern, and three 
ACTES be here ſufficient for one perſon, that the earth 


can maintain more tha. twenty-ſix times its preſent 


number of inhabitants. And if we imagine the land 
to be in a greater proportion to the ſurface than 3 to 
8, and the number of mankind leſs than we — 
ſuppoſed, the produce of the earth will then be in 
a greater proportion to them. And hence it plainly 
appears, that the earth is in a very imperfect ſtate 
with regard to the number of people. And that if 


births and burials are 22 nearly in the ſame pro- 


portion, all over the Globe as in England, it will be 
above 1000 years before the — can be fully 


peopled. 
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peopled. From which it ſeems probable, that the 


origin of mankind is not more antient — is com- 
monly believed. | 


But now, to return to our ena, 150 us in the 
_ place ſee: what may be the annual increaſe of 


sf in England, that we mav be able to judge 
future improvement of the Country. Dr. Der- 
bam, in his Phyfco-Theology, has ſhewn, from ſomie 
obſervations communicated to him, that the number 
of. births are annually to the burials through 
land in general as 1,1 2 to 1, though I ſhould: ima- 
gine the births, if there was an exact accbunt taken, 
would be in a little greater proportion. From which, 
if we could know the number of the burials, the 
Increaſe would be eaſily found. And in my Letter 
laſt year I have there — it appear, that within the 
bills = mortality there die about one in thirty, and 
in ſome very healthy places in the country about one 
in fifty, which ſeem. to me to be the two extreme 
degrees of health in England; fo that in many Towns, 


and in fenny or marſhy lands, the degrees of health 
muſt be between 


theſe two. Let us now take the 
mean between them, which is one in forty, and this 
will be nearly, at an average, the degree of health 
through England, or perhaps Britain in general, as 
Sir W illiam Petty has obſerved, and which will very 
well ſerve to make 2 calculation of the increafe of 
the people. For then, if we ſuppoſe the whole 
number to * 6000000, the fortieth part of 1t,-v7S. 

1500, will be the number of the dead yearly. And 
the births, from the proportion of 1 to 1,12, will 
be 168000; from which, if we take the number of 


dead, the remainder 18000 muſt be the annual in-- 
creaſe; 
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is very ſmall, and I believe 
much diminiſhed, by the emigration of great num- 
bers to our colonies in America, and ſettlements elſe- 
where, or by our wars, and loſſes at fea. 80 that if 
it was not for the acceſſion of Foreigners, and thoſe 
who come from Scotland and Ireland, the increaſe 
would be. very inconfiderable, if any at all; which 
by the way ſhews the reaſonableneſs and good policy 
of encouraging Foreigners to ſettle among us. How- 
ever, let us ſuppoſe the annual increafe to be 18000, 
and it will be eaſy from thence to find in what time 
the number of the people may be double, or in any 
gi 10nz not by dividing 6, ooo, ooo by 1 8000, 
conſidering the annual increaſe as a conſtant quantity, 
which is the method Sir William Petty uſes by miſ- 
take, or perhaps nat knowing how to do it other- 
wiſe; but by making this annual increaſe continually 
to increaſe as the whole number does. Let us pro- 
poſe the queſtion firſt in general, the number of peo- 
ple being unknown, which is this 
The proportion being given of the living to the 
dead in one year, and alſo the proportion of the 
births to the dead, the number of the people be- 
ing unknown; to find in What time the people ſhall 
— in any given proportion, to what they are at pre- 
ent. 8 ES 
Suppoſe x to be the unknown number of the 
ple at preſent; and let the living be to the dead, in 
one year, as /to 1, and the dead to the births as 
1 to 6, the proportion given to what their number is 
at preſent as p to 1, and the number of years required 
to be y. n 8 
It 


hm 


Fey | 
It is plain then, that the dead at the end of the 


firſt year will be 7, and the births , and the whole 
number of people muſt be 7 + 7 — 7 In like 
manner, at the end of the ſecond year, the dead will 


be E, and the bie e, ag 


« {> 5 


the whole number of people muſt be | 


nd 
—  - 
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third year the number of people will be 7 „L I. 
From which at length it is evident by induction, that 
the number of people at the end of the required 


number of years will be 2X 5 =. But as the 
proportion is then to be as p to 1, we ſhall have 
, pi and from thence I+b—WezpP, 


And becauſe the logarithms of equal quantities muſt 
be equal, we ſhall have y x log. / + b—1= 
BF log. p_ 2 
log. þ + x log. J, and alſo y = RI 
And therefore the number of years y is determined 


by the logarithms of known quantities when the 
people ſhall be in the given proportion of p to 1. 


It may be obſerved that the quantity 24. — — 


may be conſidered as the osdinate of the logarithmic 
curve, whoſe abſciſſe is the index y, and that the 
Vor. 49. Oo _ ordinate 
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ordinate paſling through the beginning of the abſciſſe, 


where y = ©, muſt be equal to u. 
If now it be required to know when the people 
ſhall be doubled; let us ſabſtitate in the above for- 


mula, in place of b, V p, the reſpective numbers 
1,12, 40, 2, and it will be 7 = 
log. 2 


* — ; and then the logarithms 
Jog. 40. T I, 12 — 1 — log, 40 "S 


being taken we ſhall have y = 


0,0013009 _ 4 
which ſhews, that, according to the preſent ftate of 
births and burials, the people could not. be doubled 
in leſs than 231 years. 
And by the ſame method it appears, changing the 
figns of 6 — 1, that 230 years ago, in the time of 
Henry the VIIIth, the number could not be above 
one-half of what it is now, that is about 3,000,900. 
And ſo if we were to find, when the number of 
eople in England would be increaſed to nine mil- 
2 which, by what has been ſaid above, is near 
about the outmoſt that can be maintained, from the 
natural produce of the country; we ſhould then have 
p = AI, 5, becauſe nine millions is to the preſent 
number, as 3 to 2, and alſo y= 


log. 1, 5 o, 17601 
NN : 
Og. 40 + 1, 12 — 1 — log. 40. 3009 
which ſhews, that at the preſent rate of births and 
burials, it muſt be 1 35 years before England can be 
fully peopled. 
If we ſuppoſe, as Sir William Petty does, that the 
burials are to the births as 9 to 10, that is 1 to 1, 111, 
which is ſomething leſs than that of Dr. Derham's 
proportion, and that one dies in 40 in a year; if we 


ſubſtitute 


„ + FRF 
ſubſtitute theſe numbers in the Gents, we | ſhall 
then find the time of doubling to be 250 years. For 


If 
then-it will be y = — _ —— 
log. 40 + I, 111 — 1 —log· 40 
o, 3010300 


5,0072035 Ty o; which ſhews how far Sir William 


was miſtaken, in his method of calculation, when | 
he made the time to be 360 years. 


After the ſame manner, the number of years be- 
ing given, it will be eaſy to find the nN in- 
creaſe. Suppoſe after 45 years. For then we ſhould 


PE CE CC CO 


have 45 x log. I 1 — 45 x log. 1 = log. þ 
which will give 45 x 0,001 3009 = log. p. and there- 
fore p = 1,1443, from which if 2 be equal to 
5,467, 860, we have pn = 6,256,872. So that it ap- 
pears if there was 5,467,860 of people in England at 
the year 1710, when the above-mentioned ſurvey was 
made, there is now 62 50000; if there was none to 
be deducted upon the account of our wars, and emi- 
grations to our Colonies ſince that time. 


From what has been found above, that / + þ — 15 


p, it is evident, that the ratio of the increaſe in 
any number of years may be determined, without 
the number of people being known, or their propor- 
tion to the annual increaſe; and alſo that any one of 
the quantities /, &, v, p, may be found, the Warr be- 
ing known. But if the A of the number of peo- 
ple to the annual increaſe be known; and conſe- 
quently the proportion, of the number in any one 
year, to the number next year known, we ſhall 
then have a very ſimple equation. For if we ſup- 
poſe the number of people in any one year, to be 

O Oo 2 to 
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to that number with the increaſe added in the next 
year, as 1 to 7, we ſhall then have a2 = np, or 
p. And in like manner if the proportion of 
the number of people to their increaſe, in a given 
cycle of years, had only been known, and-that cy- 
2 2 


cle be c, we ſhould then have ar n p, or r. p. 
From which formula it would be eaſy to calcu- 
late the numbers of mankind, in all ages through 
the world, if we ſuppoſe them to ariſe from a given 
number, and the rate of increaſe known, in any 
period of years. And this may ſometimes be of uſe 
to diſcover the number in any age, that might be poſ- 
fible to reaſon upon, and to find out the truth of any 
hypotheſis. But I ſhall not enter upon it farther, 
as ſuch calculations are liable to great uncertainty, 
from the frequent and various devaſtations of man- 
kind. 
And thus I have endeavoured to diſcover the num- 
ber of the people in England, and the rate of their 
increaſe, from the few things I had known, which I 
think are of ſuch a nature, that I cannot be far miſ- 
taken. I have indeed made them fewer than they 
are commonly believed, but, if I am right, it will be 
ſo much the better, to be undeceived in a matter of 
fuch conſequence. You will eaſily diſcern from your 
extenfive knowlege where I have failed, which, as R 
the ſubject is ſo difficult, I hope you will more readily 
excuſe. And pray let me have your remarks, in the 
freeſt manner, on the whole, which will greatly 


oblige, Dear Sir, 
Sion-College, Your moſt faithful ſervant, 
Nov. 19, 1755. 
Wu. Brakenridge. 
P. s. 
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P. S. I find ſome gentlemen have objected to my 
account laſt year, of the number of the people 
within the London bills of mortality, that the di- 
minution of the burials may only be owing to an 
extraordinary degree of health, that may have been 
for the laſt ten years, and not to any decreaſe of 
the number of the living. But theſe gentlemen 
have not attended to what is there ſhewn in the 
Table, that the births are alſo greatly diminiſhed, 
and that from the decreaſe of both together, it is 
concluded, that the people are fewer. For if 
greater health was the cauſe of the decreaſe of 
the burials, the births for that reaſon ought rather 
to be more. The truth is, the decreafe of the peo- 
ple diminiſhes the practice of phyſic, which makes 
ſome of that profeſſion imagine, that the times are 
more healthy. | MT. 


XLVI. As Attempt to explain two Roman 
Inſcriptions, cut upon two Altars, which 
were dug up ſomę time fince at Bath. By 
John Ward, LL. D. Rhet. Prof. Greſh. 
and V. P. R. 5. | 


Read Dec. 17, HESE two inſcriptions were found 

"INF" near the ſame time and place with 
that, which has been already publiſhed in the forty 
eighth volume of the Ph:loſophical Tranſactions (1). 
'The altars, which contain them, are now in the poſ- 


(1) Par. 1, Num. li, 


ſeſſion 
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ſeſſion of Doctor William Oliver, phyſician at Bath 3 


who has placed them in his garden, and been ſo 
obliging as to tranſmit, to me draughts of them, 
with their inſcriptions, taken by the Reverend: Mr. 
Borlaſe, a worthy member of this Society, which 
accompany this (1). And fince that I received 

oare caſts of the inſcriptions in 


from Mr. Prince 


plaiſter of Paris, by which means 1 have had the 


advantage of comparing. them together. 


1. The inſcription. upon the higher altar may, as] 
apprehend, be thus read in words at length: = 
Peregrinus Secundi filius, civis Trever, Jovi Ce- 


tio, Marti, et Nemetona, votum ſoluit libens merito. 


The perſon, who dedicated this altar, calls him- 
ſelf PEREGRINVS-SECVNDI FILIVs; each of which 


names occurs ſeveral times in Gruter, as a cognomen, 
which often ſtands alone, when. the perſon.named-is 


ſufficiently diſtinguiſhed by it. 

Having given us his own name, and that of his 
father, he proceeds to acquaint us with his country, 
and ſtiles himſelf Civis TREVER. So in Grater 
we read Civis TREvERA, in the feminine (2); but 
Tacitus has Trevir, with an 1 in the latter ſyllable (3). 
Tho when he ſpeaks of theſe people collectively as 
a nation, in the plural number, he always calls them 


Treveri, with an k in the middle ſyllable, in which 


he is followed by later hiſtorians; but in Caeſar they 
are always writen Treviri, with an 1. They inha- 


— 9 W . —  - 
* 


(x) See Tas. viii. Fig. 1. 2. 
2) Page xiii. num. 5. 


(3) Hit. Lib. iii. cap. 35. 
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| bited that part of Belgic Gaul between the Maeſe and 
the Rhine, which is now the electorate of Triers ; 


and were conquered by Caeſar, with the reſt of the 
_ Gallic nations. But Pliny ſpeaking of them fais, 
they were liberi antea (1), that is, tho ſubject to the 
Romans, yet, with ſome limitations, permited to 
govern themſelves by their own laws (2). By the 
words /iber: antea Harduin underſtands him to 
mean, that they were free both before that time, and 
then continued ſo; but others think his deſign was 
to intimate, that tho they had before been free, they 
were then deprived of their liberty by Veſpaſian, on 
account of their joining with Civilis in the late di- 
ſturbances of the Roman government (3). But I 
find no particular mention of this in antient writers ; 
and it 1s plain from Vopiſcus, that they injoyed this 
privilege long afterwards. For in his life of the em- 
peror Florianus he recites a letter, writen by the Ro- 
man ſenate to that of the Treveri, in which is this 
expteſſion: L ęſtis liberi, et ſemper fuiſtis, laetari 
vos credimus (4). Their cheif city, which was 
ſituated on the Moſelle, being made a Roman colony 


in the reign of Auguſtus, is by Tacitus called Colonia 


Treverorum, but by others more frequently Auguſta 
Treverorum, and now Triers (5). 


The three following lines of the inſcription con- 
tain the names of three deities, to whom this altar 


— — 


(1) H. N. Tom. 1. pag. 224. J. 5. 
(2) Strab. L. xvii, pag. 839. 

(3) Cellar. Geograph. antig. Tam. 1, p. 201,” 
(4) Cap. S._ 

(5) Cellar. ibid. p. 202, 


WAS 
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vas dedicated, The firſt of theſe is here called 
IveiTER CETivs. Ptolemy makes mention of a 
large mountain in Germany, which he calls Kos, 
and deſcribes as the eaſtern boundary of Noricum (1), 
by -which it was ſeparated from Pannonia, now 
Hungary. From this mountain it ſeems highly pro- 
bable, that the name Cetius might be given to Ju- 
piter, as its tutelar deity. So likewiſe he was ſtiled 
Cafius from a mountain of that name in Aegypt, 
where, as Strabe informs us, a temple was erected 
to him under the title of Aus Kais (2). And indeed 
there was ſcarce any mountain, or other place, of 
conſiderable note, where ſome pagan deity, either 
male or female, was not more particularly worſhiped 
as its protector and guardian, tho at the ſame time 
they had their votaries likewiſe eNewhere. There 
was alſo a town called Cetium, which was fituated at 
the foot of this mountain, towards the Danube, and 
not far from Vienna (3). It is mentioned both in 
Antonine's Itinerary (4) and Peutinger's Tables, tho 
in the latter it is corruptly writen Citium (5); for it 
plainly appears, that the ſame town was deſigned in 
each, by its ſituation. However it ſeems more pro- 
bable, that Fupiter had the title Cetius aſcribed to 
him from the mountain, to which the town likewiſe 
owed its name ; tho let either be ſuppoſed, it will 
make no difference, with regard to the explication 


_— _ —_— — 
— 


. CY — — — co 2 —— * 
. 


(1) Geograph. Lib. ii. cap. 14. 

(2) Lib. xvi. p. 760. | 

(3) Cellar. ubi ſupra, pag. 342. 

(4) Pag. 234. edit. Weſſeling. 

(5) Segment. ii. in Norico. pb 
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Here given of this inſcription. In the name Cetius 


indeed, as it is writen on the ſtone, the two firſt let- 
ters c and E are ſeparated from each other by a point. 
But that doubtleſs muſt have been occaſioned either 
thro the ignorance or inadvertency of the workman, 
in miſplacing the point, which ſhould have ſtood 
after the imperfe& word 10v. that immediately pre- 
cedes. Miſtakes of this kind are not uncommon, 
two or three of which were obſerved in one of the 
Wroxeter inſcriptions, ſome account whereof I had 
not long fince the honour to lay before this Society (1). 
But it may be further obſerved concerning this Fup:- 
ter Cetius, with relation to the place of his worſhip, 
that he muſt have been a German deity ; whereas 
the Treveri were inhabitants of Gaul, on the other 
fide of the Rhine, which divided thoſe two coun- 
tries. However, no impropriety will ariſe from 
thence, in ſuppoſing him to have been worſhiped by 
them; for moſt of the Belgic nations, as Caeſar in- 
forms us, ſprang originally from the Germans; but 
having formerly paſſed the Rhine they ſettled them- 
ſelves in Gaul, on account of the fertility of the 
country, and drove out the antient inhabitants (2). 
And particularly with regard to the 7reveri Tacitus 
ſais: Circa affectationem Germanicae origins ultrs 
ambitiof ſunt, tanguam per hanc gloriam a fimilitu- 
dine et inertia Gallorum ſeparentur (3). It cannot 
ſeem ſtrange therefore, if being thus tenacious of 
preſerving the memory of the country, from whence 


(1) See above, pag. 196. 
2) E. C. Lib i 2. 4. 


(3) De moribus German, cap. 28. 
Vor. 49. P p 


they 
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they originally came, they continued to worſhip the 

German deities after their ſettlement in Gaul. 

And that they did fo, will further appear from the 

next deity here addreſſed to, which is Mars; who 
was not only worſhiped by all the Germans, but like- 
wiſe in the higheſt eſteem among them. For one 
of their ambaſſadors in a public ſpeech made to the 
Belgic Gauls, as given us by Tacitus, thus expreſſes 
himfelf: Rediſſe vos in corpus nomengue Germaniae 
communibus deis, ſed (1) praecipus deorum Marti, 
grates agimus (2). 

The third and laſt name here mentioned is Ne- 
ETON A, which I have no where elſe met with; 
but as it ſtands connected with the two former by 
the parficle ET, it muſt, I think, denote ſome deity, 
and by the termination a godeſs. For thus we have 
Bellona, Hippona, Latona, Pomona, with other names 
of female deities, in the like form. The conſtru- 
ction of the ſentence ſeems indeed to require, that it 
ſhould have ended with the diphthong AE, inſtead 
of the vowel a, as it does in the inſcription; tho as 
that letter ſtands at the very edge of the ſtone, the 
workman might find himſelf obliged to leave it ſo. 
But as nothing further appears concerning this godeſs 
Nemetona, it ſeems moſt reaſonable to ſuppoſe her 
to have been one of thoſe topical deities, ſeveral of 
whoſe names are found once only in Roman inſcri- 
ptions, but never mentioned by their writers; ſome 
of which occur among our Britiſh inſcriptions, as 


— 


(1) The Florentine MS. has et in this place inſtead of /ed, and 
fo it was read by Sir Henry Savile. 


(2) Ht. Lib. iv. cap. 64. 


Brigantia, 


* 
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Brigantia, Cocis, Matunus, Setlocenia, and others, 
which may be ſeen in Horſley (1). 

The laſt line of the inſcription acquaints us with 
the cauſe of erecting this altar, which was the per- 
formance of ſome vow, formerly made by Peregri- 
nus. And it is not improbable, that he had laboured 
under ſome bodily diſorder, which occaſioned his 

going to Bath for the benefit of the waters, which 
in the time of the Romans were in ſo high eſteem. 
And the good ſucceſs, which he met with by the uſe 
of them, may be concluded from the tenor of the 
inſcription, wherein he makes his acknowledgement 
to the deities above mentioned, for the benefit he had 
received thro their favour, in conſequence of his ad- 
dreſſes to them for that purpoſe. For as it was a 
common notion of the antient pagans, that all hu- 
man affairs were under the direction of their deities ; 
ſo in any danger or misfortune they uſed to ſolicite 
them for releif, with vows and promiſes of erecting 
altars and other buildings to their honour, in caſe of 
a favourable anſwer. Which, when performed, they 
were faid Votum ſolvere, as the letters v. s. here im- 


ply. 


11. The other inſcription, on the lower altar, when 
expreſſed in words at length, may be read in the fol- 
lowing manner : | | 

Sulevis Sulinus Scultor, Bruceti filius, ſacrum fe- 
cit hibens merito. 


——_— 
1 


(1) Brit. Rom. Ind. cap. 1. Spon has publiſhed a ſmall treatiſe I 
upon this ſubject, with the following title: Ignotorum atque ob- 1! 
ſeurorum deorum arae, Studio Jacobi Sponii. Lugd. 1676, 12m. | | | 


That | 


P p 2 
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That the firſt word SvLEvis denotes a name given 
to certain rural godeſſes, called Suleuae, is plain from 
an inſcription found on a ſtone at Rome, and pu- 
bliſhed by Fabretti, in which they are joined with 
Campeſtres. Moſt of thoſe female deities, which 
conſiſted of a plurality, whether benevolent or hurt- 
fal, are commonly repreſented as three in number. 
Such were the Eumenides, Gorgons, Graces, Harpyes, 
Heſperides, Sirens, Sibylls, and ſome others mentioned 
by Fabretti (1). And agreably to this notion three 
female figures in a group, cut on ftone, have been 
found in three different places at Homeſteeds, a Ro- 
man ftation in Northumberland, and publiſhed by 
Horſley (2). And tho no inſcriptions now remain, 
to inform us whom they were deſigned to repreſent, the 
ſtones being very much broken; yet by their ſeveral 
attributes they all appear to be deities, or their at- 
tendants. But in the draught of the ſtone given us 
by Fabretti, three female figures are exhibited in a 
ſiting poſture, and under them three male figures 
ſtanding, with an altar placed between them, and a 
{wine prepared for ſacrifice ; and below this ſculpture 
ſtands the inſcription, in the words following: 
SVLEVIS-ET-CAMPESTRIBVS-SACRVM 
L-AVRELIVS-QVINTVS-> LEG-VILX GEMINAE 


VOTVM-SOLVIT-LAETVS-LIBENS 


DEDICAVIT-VIHIFEK-SEPTEMBRE-BRADVA-ET 


— — 


YT ³˙¹ . On” 


(1) De Aquis et Aguaeduct. in Graev. Tbeſuur. antiquitat. 
Rom. Tom. iv. p. 1733. 

(2) Brit. Rom. Northumb. xlviii, xlix, I. 

(3) That inſcription was afterwards republiſhed by Spon, in his 
Miſcell. erudit. antig. p. 107; tho not altogether with his uſual ac- 
euzacy, as Fabretti ellewhere complains, Inſcript. antig. etc. p. 690. 


From 


nr = 
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From this monument Montfaucon concludes, that 
as it contains only three female figures, the Suleuae 
and Campeſtres were the ſame godeſſes; tho the ori- 
gin of the former name, as he ſais, is not known (1). 
Nor indeed did the name itſelf, ſo far as I can find, 
any where appear, but in that inſcription, till the late 
diſcovery of this altar at Bath. And I cannot but 
think with that learned writer, that the ſame deities 
were intended by both thoſe appellations. Tho I do 
not apprehend, that Sulevae and Campeſtres were in 
all reſpects ſynonymous names, and of equal extent 
in their ſignification; but that Campeſires was the 
common name of thoſe rural godeſſes, who were 
diſtinguiſhed by particular titles in different places, 
where they were worſhiped as tutelar deities. Hence 
we have an altar in Gruter, inſcribed to them only 
by the general name of Campeſtres, without any ad- 
ditional title there given them (2). 

The two next words SvLIN VS SCVLTOR muſt, I 
think, ftand for the names of the perſon, who dedi- 
cated this altar; as the two following, BRvcEri r. 
acquaint us with that of his father. Had the word 
Scultor been ſo writen thro a miſtake for ſculptor, and 
deſigned to fignify his imployment; it ſhould, ac- 
cording to the uſual form of ſuch inſcriptions, have 
been placed after his father's name; as in this fol- 
lowing given us by Reinefius : Jovi Optimo Maximo, 
et Dianae Viftrici Sanftae, Lucius Valerius Luci 


(1) LU Anti. explic. Tom. i. pag. 411, and Supplem, Tom, i. 5. 236. 
(2) Pag. Mxv. Num. 2. 
filius, 
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Flius, Palatina (tribu), vaſcularius (1), dicat, dedi- 
cat (2). Beſides, it can ſcarce be ſuppoſed, that he 
could have been guilty of ſuch a miſtake, as to omit 
the letter v in writing the name of his own art, had 
that really been his intention. 

The words SAcRvM FECIT, in the laſt line, are 
of the ſame impoft with dedicavit; in which ſenſe 
likewiſe ſacrum alone is often uſed. And ſometimes 
the reaſon of the dedication is added, as: Sacrum, 
voto ſuſcepto, fecit, in Gruter (3). But that not be- 
ing mentioned here muſt remain unknown. 
There is nothing faid in cither of theſe inſcriptions, 
which can afford any light towards ſettling the time, 
when were erected. But ſo far as appears from 
the form of the letters, they may not improbably be 
ſuppoſed of ſomewhat a later date, than that men- 
tioned above (4), as found near the ſame place. 


(1) Vaſcularius was an artificer, who made veſſels of any ſort 
of metal, but cheifly of plate. Cic. in Verr. iv. cap. 24. Leg. 20. 
F. 2. D. de praeſcript. verb. 

(2) Claſs, 1. Numb. 258. 
(3) Pag. Ixxxii. 1. and MLXXII. 8. 

{4) See pag. 285. 
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XLVII. An Account of a remarkable Echi- 
nus: By Guſtavus Brander, E/; F. R. S. 


Read Dec. 11 HIS echinus is of a very ſingular 
-.;  _” ſpecies. It appears to me to be of 
a middling nature between the echinus and the 
ſtar-fiſh. It comes from the iſland of Bourbon in 
the Eaſt-Indies; and I cannot learn, that it is wy 
where deſcribed. (PLATE VIII. Fig. 3) 


XLVIII. 4 Account of the Impreſſion on a 
Stone dug up in the Iſland of Antigua, and 
the Quantity of Rain fallen there for Four 
Years: In à Letter from the Reverend 
Mr. Francis Byam to William Fauquier, 


E/; F. R. &. 


Dear Brother, Antigua, March 31, 1755. 


Read Dec. 11, S you have the honour to be - 

1755. member of the Royal Society, I 
have ſent you, by Captain Barrett, in a box directed 
for you, what I eſteem to be a great curioſity. It is 
a ſtone, that was brought from a quarry, for a build- 
ing in the town : the quarry is in the fide of a moun- 
tain, and is about three hundred yards higher than 
high-water mark, and about two miles from the ſea. 
When the maſon ſtruck it with his hammer, i it ſplit 1 = 
two, and diſcovered the exact portraiture of a fi 


each ſtone) which we call an old wife. (PLATE IX.) 
T have likewiſe ſent you an account of the quantity of 
rain, that has fallen in this place for four years laſt 


paſt. 
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Le 
Had I had ſuch an inſtrument, as Mr. Derham 


ad, to meaſure the hundredth part of an inch, it 
would have increaſed the quantity greatly; but I have 
only taken notice of it when it amounted to the tenth 
part of an inch. My inſtrument is very ſimple and 
plain; it is a tin veſſel about thirteen inches high, 
the aperture at top is four inches and an half ſquare, 
the bottom the ſame ; the oppoſite ſides parallel to 
each other. It ſtands in my garden, free from the 
drippings of any trees or houſes, and raiſed upon a 
pedeſtal about two feet from the ground. You will 
obſerve a x in September 51, and September 54. In 
theſe months we had hurricanes. If any thing of 
this kind would be agreeable to you, or the Society, 
I ſhall take great pleaſure in communicating them, 
when in my power. I am, dear brother, 


March 31, 1755. Your affectionate brother, 
F. Byam. 
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XIX. A Letter to the Right Hononrable 
George Earl of Macclesfield, Prefident of 
the Royal Society, concerning the Stones 
mentioned in the preceding Article. By Mr. 
Arthur Pond, F. R. §. : 


My Lord, 
Read Feb. 5, K 8 your Lordſhip was pleaſed to in- 
"= form me, that the council had 
thought fit to order Mr. Byam's account of the foffil 
fiſh, found in Antigua, to be printed, which curious 
ſpecimen my worthy and moſt efteemed friend Wil- 
ham Fauquier, Eſq; was kindly pleaſed to add to 
my collection; I have made a drawing of it, that a 
print, the beſt illuſtration of the account, may ac- 
company it, and have taken the liberty add a ſhort 
deſcription of the colours, and ſome other particu- 
lars, which will not be apparent in the print. 

The impreſſion of this fiſh is in a chalky kind of 
ſtone, of a pale ochrey colour ; ſome parts, when 
ſcraped, are white, and all the impreſſion is of a yel- 
lowiſh brown, nearly the colour of brown ochre. 

The impreffions of the bones and fins are very per- 
fect; and the cavity, that contained the back-bone, 
extremely ſharp and delicate. When I firſt ſaw it, 
two or three of the vertebræ were in it. All the ca- 
vities of the bones are now ſufficiently open to con- 
tain them, and tis probable, that moſt, if not all of 
them, were in the B when it was firſt ſplit. 
Between the rib- bones and the two long fins, 
which come down from the head, which parts were 


Vor. 49. Qq . only 
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only fleſhy, there is not any impreſſion, the ſtone 
having united quite through; and on the upper part 
of the fin, by the fide of the cheek, is a deep im- 
preſſion of a very ſmall cockle-ſhell. The impreſ- 
ſion on the counter-part of the ftone is much the 
ſame, except that the tail is wanting. 
The forms in this fiſh are ſo very delicate and ele- 
gant (as indeed they are in all the works of nature), 
that I do not pretend to have done them juſtice ; but 
] have been particularly careful not to exagerate or 
add the ſmalleſt trifle, by way of making it ſeem more 
complete or perfect than it is. I am, with the greateſt 


reſpect, 
| Your Lordſhip's 
Great Queen - ſtreet, moſt obedient and 


Feb. 5, 1756. 
| moſt devoted ſervant, 


Arthur Pond. 


— 5 _ — ä 


L. An Account of the Effects of Light- 
ning in the Daniſh Church, in Wellcloſe- 
Square. By Guſtavus Brander, E/; 


EF. R. H. . Y | 
Read Dec. 18, AVING been informed, that the 
1755. lightning ſome time ſince had 


done damage to the Daniſh Church in Wellcloſe- 
ſquare, Ratcliff-highway, I waited on Mr. Michel- 
ſon the miniſter, who lives in the ſquare, to know 
the particulars, and who very obligingly informed 
me, 
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me, that on Monday the 17th paſt, between ſix and 
ſeven o'clock, there was, among many others, one 
moſt amiazing flaſh, accompanied with a clap of 
thunder, that equalled in report the largeſt cannon : 
That the next morning, obſerving the church-clock 
to be filent, they went into the bellfry, and found 
the wire and chain, that communicated from the 
clock in the bellfry to the clapper in the turret, where 
the bells hangs, to be melted ; and that the fmall bar 
of iron from the clock, that gives motion to the 
chain and wire, juſt where the chain was faſtened, 
was melted half through, the bar being about three- 
fourths of an inch broad, and half an inch thick. 
Several links of the chain, and of the wire, I have 
now the honour to ſhew you, when it will be ob- 
ſerved, that the lightning took effect only in the 
joints. But whether it entered by communication 
from the wire expoſed to the air in the ſmall turret, 
through the roof of the bellfry, or at the windows, 
there being ſeveral broke in the ſouth and weſt 
corners, I cannot ſay; although I preſume rather the 
firſt way, as it is very poſſible, that the bare report of 
the thunder might have occaſioned the latter. 

The pieces of the wire and chain were ſcattered 
over the whole bellfry, nor could it be dif 
that the wood-work, or aught elſe, had ſuffered. 
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LI. Electrical Experiments, made in pur- 
ſuance of thoſe by Mr. Canton, dated 
Decem. 3, 1753; with Explanations by 
Mr. Benjamin Franklin, Communicated 
Mr. Peter Collinſon, F. R. S. | 


Philadelphia, March 14, 1755. 

| Principles. 
Read Dec. 18, I. Lectric atmoſpheres, that flow round 
1755. non · electric bodies, being brought 


near each other, do not readily mix and unite into 
2 atmoſphere, but remain ſeparate, and repel each 
other. 

This is plainly ſeen in ſuſpended cork balls, and 
other bodies cledirified. 

II. An electric atmoſphere not only repels another 
electric atmoſphere, but will alſo repel the electric 
matter contained in the ſubſtance of a body ap- 
proaching it; and without joining or mixing with it, 
force it to other of the body, that contained it. 
This is ſhewn by ſome of the following experi- 
ments. 

III. Bodies electrified negatively, or deprived of 
their natural quantity of electricity, repel each other, 
(or at leaſt appear to do fo, by a mutual receding) as 
as well as thoſe electrified poſitively, or which have 
elearic atmoſpheres. 

This is ſhewn by applying the negatively charged 
wire of a phial to two cork balls, ſuſpended by filk 
threads, and by many other experiments. 


* 


Prepa- 
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Preparation. | 
Fix a taſſel of 15 or 20 threads, 3 inches long, at 


one end of a tin prime conductor; (mine is about 
5 feet long, and 4 inches diameter), ſupported by 


filk lines. =? 
Let the threads be a little damp, but not wet. 
Experiment I, 


Paſs an excited glaſi tube near the other end of the 
prime conductor, ſo as to give it ſome ſparks, and 
the threads will diverge. 


Becauſe each thread, as well as the prime condue- 
tor, has acquired an elaſtic atmoſphere, which re- 
pels, and is repelled by, the atmoſpheres of the other 
threads: if thoſe ſeveral atmoſpheres would readily 
mix, the threads might unite, and hang in the mid- 
dle of one atmoſphere, common to them all. 
Rub the tube afreſh, and approach the prime conductor 
therewith, croſsways, near that end, but nigh enough 
to give ſparks; and the threads will diverge a little 
more. | 


Becauſe the atmoſphere of the prime conductor is 
preffed by the. adhere of the excited tube, and 
driven towards the end where the threads are, by 
which each thread acquires more atmoſphere. 


Withdraw the tube, and they will cloſe as much. 


They cloſe as much, and no more, becauſe the 
atmoſphere of the glaſs tube, not having mix'd with 
the atmoſphere of the prime conductor, 1s withdrawn 

Intire, 
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intire, having made no addition to, or diminution 


from, it. 
Bring the excited tube under the 
they will cloſe a little, 
They cloſe, becauſe the atmoſphere of the 
tube repels their atmoſpheres, and drives part of 
back on the prime conductor. 
Withdraw it, and they will diverge as much. 


For the portion of atmoſphere, which. they had 
loſt, returns to them again. 


glaſs 


Experiment II. 

Excite the glaſs tube, and approach the prime con- 
dutfor with it, holding it acroſs near the oppoſite 
end, to that on which the threads hang, at the di- 
ftance of 5 or 6 inches. Keep it there a few ſe- 
conds, and the threads of the taſſeli will diverge. 
Withdraw it, aud they will cloſe. 


They diverge, becauſe they have received electrie 
atmoſpheres from the electric matter before con- 
tained in the ſubſtance of the prime conductor; but 
which is now repelled and driven away, by the atmoſ- 
phere of the glaſs tube, from the parts of the prime 
conductor, oppoſite and neareſt to that atmoſphere, 
and forced out upon the ſurface of the prime con- 
ductor at its other end, and upon the threads hang- 
ing thereto. Were it any part of the atmoſphere of 
the glaſs tube, that flowed over and along the prime 
conductor to the threads, and gave them atmoſpheres 
(as in the caſe when a ſpark is given to the prime 
conductor, from the glaſs tube), ſuch part 7s 
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tube's atmoſphere would have remained, and the 
threads continue to diverge ; but they cloſe on with- 
drawing the tube, — the tube takes with it: all 
its ο Atmoſphere, and the electric matter, which 
had been driven out of the ſubſtance of the prime 
conductor, and formed atmo pheres round the threads, 
is thereby permitted to return to its place. 


Tale a part from the prime conductor, near * 
threads, when * are di i as before, and they 
_ will cloſe. 


For by ſo doing you take away their atmoſpheres, 
compoſed of the electric matter driven out of the 
ſubſtance of the prime conductor, as aforeſaid, by 
the repellency of the atmoſphere of the glaſs tube. 
By taking this ſpark you rob the prime conductor of 
part of its natural quantity of the electric matter; 
which part ſo taken is not fupplied by the glaſs tube, 
for when that is afterwards withdrawn, it takes with 
it its whole aſmoſphere, and leaves the prime con- 
ductor electriſed negatively, as appears by the x next 


operation. 
Then withdraw the tube, and they will open again. 


For now the electric matter in the prime conduc- 
tor, returning to its equilibrium, or equal diffuſion, 
in all parts of its ſubſtance, and the prime con- 
ductor having loſt ſome of its natural quantity, the 
threads connected with it loſe part of theirs, and 
ſo are electriſed negatively, and . repel each 
other, by Pr. III. 


Approach the prime conductor with the tube near the 
tbe ag place as at firſt, and they will cloſe again. 


Becauſc 
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Becauſe the part of their natural quantity of elec- 
tric fluid, which they had loſt, is now reſtored to 
them again, by the repulſion of the glaſs tube forcing 
that fluid to them from other parts of the prime 
conductor: ſo they are now again in their natural 
Withdraw it, and they will open again. 
| For what had been reſtored to them is now taken 
from them again, flowing back into the prime con- 
ductor, and leaving them once more electriſed nega- 
tively. | 
Bring the excited tube under 'the threads, and they 
will diverge more. | 
: Becauſe more of their natural quantity is driven 
from them into the prime conductor, and thereby 
their negative electricity increaſed. 


Experiment III. 
The prime conductor not being eleftrified, bring the 
excited tube under the taſſel, and the threads will 
diverge. = 
Part of their natural quantity is thereby driven out 


of them into OP conductor, and they become 
negatively electriſed, and therefore repel each other. 


Keeping the tube in the ſame place with one hand, 
attempt to touch the threads with the finger of the 
other hand, and they will recede from the finger. 

Becauſe the finger being plunged into the atmo- 

ſphere of the glaſs tube, as well as the threads, 

of its natural — is driven back through the 

+4 hand 
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hand and body, by that atmoſphere, and the finger 
becomes, as well as the threads, negatively electriſed, 
and fo , and 1s repelled by them. To con- 
firm this, hold a flender light lock of cotton, two or 
three inches ** 4 9 a * conductor, that is 
electriſied by a be, or tube, You will ſee 
the cotton ſtr mlt out towards the prime con- 
ductor. Attempt to*touch it with the finger of the 
other hand, and it will be repelled by the finger. 
Approach it with a poſitively charged wire of a bot- 
tle, and it will fly to the wire. Bring near it a ne- 
gatively charged wire of a bottle, it will recede from 
that wire in the ſame manner, that it did from the 
finger; which demonſtrates the finger to be nega- 
tively electriſed, as well as the 0 of cotton ſo 
ſituated. | 


— — L 
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LI. Extract I a Letter concerning Electri- 
city, from Mr. B. Franklin to Mon. De- 


libard, encloſed in a Letter 10 Mr. Peter 
Collinſon, F. R. C. 


Philadelphia, June 29, 1755. 
Read Dec. 18, XV OU defire my opinion of Pere Bec- 
. cCaria's Italian book. I have read it 
with much pleaſure, and think it one of the beſt 
pieces on the ſubject, that I have ſeen in any lan- 
guage. Yet as to the article of water-ſpouts, I am 
not at preſent of his ſentiments ; though I muſt own 
with you, that he has handled it very ingeniouſly. 
Mr. Collinſon has my opinion of whirlwinds and 
Vor. 49. R r water- 


SS... 
waterſpouts at large, written ſome time ſince. I 
know not whether they will be publiſhed ; if not, I 
will get them tranſcribed for your peruſal. It does 
not ap to me, that Pere Beccaria doubts of the 
abſolute impermeability of glaſs in the ſenſe I meant it; 
for the inſtances he gives of holes made through 

glaſs by the electric ftroke- are ſuch, as we have all 
experienced, and only ſhew, that the electric fluid 
could not paſs without making a hole. In the ſame 
manner we fay, glaſs is impermeable 'to water, and 
yet a ſtream from a fire-engine will force through the 
ſtrongeſt panes of a window. As to the effect of 
points in drawing the electric matter from clouds, 
and thereby ſecuring buildings, &c. which, you ſay, he 
ſeems to doubt, I muſt own I think he only fpeaks 
modeſtly and judicioufly. I find I have been but 
partly underſtood in that matter. I have mentioned 
it in ſeveral of my letters, and except once, always 
in the alternative, viz. that pointed rods erected on 
buildings, and communicating with the moiſt earth, 
would either prevent a ſtroke, or, if not prevented, 
would conduct it, fo as that the building ſhould ſuffer 
no damage. Yet whenever my opinion is examined 
in Europe, nothing is confidered but the probability 
of thoſe rods preventing a ſtroke, or exploſion ; 
which is only a part of the uſe I propoſed from them; 
and the other part, their conducting a ftroke, which 
they may happen not to prevent, ſeems to be totally 

forgotten, tho' of equal importance and advantage. 
I thank you for communicating M. de Buffon's 
relation of the effect of lightning at Dijon, on the 
7th of June laſt. In return give me leave to relate 
an inſtance I lately faw of the fame kind. * 
ou 4 a 
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the town of Newbury in New England, in Novem- 
ber laſt, I was ſhewn the effect of lightning on their 
chutch, which had been ſtruck a few months before. 
The ſteeple was a ſquare tower of wood, reaching 
ſeventy feet up from the ground to the place wher 
the bell hung, over which roſe a taper ſpire, of wood 
likewiſe, reaching ſeventy feet higher, to the vane or 
weather - cock. Near the bell was fixed an iron ham- 
mer to ſtrike the hours; and from the tail of the 
hammer 4 wire went down through a ſmall gimlet- 
hole in the floor that the bell food upon, and thro' 
4 ſecond floor in like manner; then horizontally un- 
der and near the plaiſteted cieling- of that ſecond 
floor, till it came near a plaiſtered wall ; then down 
by tha fide of that wall to a clock, which food 
about twenty feet below the bell. The wire was 
not bigger than a common knitting needle. The 
ſpire was ſplit all to pieces by the lightning, and the 
parts flung in all directions over the ſquare, in which 
the church Rood, ſo that nothing remained above 
the bell. "0 | 22a 

The lightning paſſed between the hammer and the 
clock in the above-mentioned wire, without hurting 
either of the floors, or having any effect upon them, 
except making the gimlet-holes, through which the 
wire paſſed, a little bigger, and without hurting the 
plaiſtered wall, or any part of the building, ſo fat as 
the aforeſaid wire and the pendulum wire of the clock 
extended; which latter wire was about the thickneſs 
of a gooſe quill. From the end of the pendulum 
down quite to the ground the building was exceed- 
ingly rent and damaged, and ſome ſtones in the 
foundation-wall torn out, and thrown to the diſtance 
R cr 2 of 


L 308 ] 

of twenty or thirty feet. No part of the afore- 
mentioned long ſmall wire, between the clock and 
the hammer, could be found, except about two 

inches, that hung to the tail of the hammer, and 
about as much, that was faſtened to the clock ; the 
reſt being exploded, and its particles diffipated in 
ſmoke — air, as gun- is by common fire, 
and had only left a black ſmutty track on the plaiſter- 
ing, three or four inehes broad, darkeſt in the mid- 
dle, and fainter towards the edges, all along the 
cieling, under which it paſſed, and down the wall. 
Theſe were the effects and ap : on which I 
would only make the few following remarks ; viz. 
1. That lightning, in its paſſage through a ' build- 
ing, will leave wood to paſs as far as it can in metal, 
and not enter the wood again till the conductor of 
metal ccaſes. 

And the ſame I have obſerved in other inſtances, 
as to walls of brick or ſtone. 
2. The quantity of lightning, that paſſed FO 
this ſteeple, muſt have been very great by its effects 
on the loft ſpire above the bell, and on the ſquare 
tower all below the end of the clock pendulum. 

3. Great as this quantity was, it was conducted 
by a ſmall wire and a clock pendulum, without the 
leaſt damage to the building ſo far as they extended. 
4. The pendulum rod being of a ſufficient thick- 
neſs, conducted the lightning without damage to it- 
ſelf ; but the ſmall wire was utterly deſtroyed. 
5. Though the ſmall wire was itſelf deſtroyed, yet 


it had conducted the tning with ſafety to the 
building lightning ty 
6. And 


. 
6. And from the whole it ſeems probable, that 
if even ſuch a ſmall wire — cn na 
2 of the vane to the earth, beſore the ſtorm, 
would have been done to e ba — 
that ſtroke of lightning, though the wire 
2 


LIILA Letter Concerning the be far f Eibe 
ning at Darking in Surrey, from Mr. 
William Child z Mr. James Pitfold. 
Communicated by Mr. Peter Collinſon, 
SS --.. Fray 4. 


S I R, | Darking, Sept. 30, 1755. 


Read Dec. 18, FTER ſeveral diſappointments of 
* ſending you the account I ſo long 
ago promiſed, you have here the beſt particulars I 
can obtain. The day, on which the ſtorm happened, 
was Monday the 16th of July 1750, about ſeven 
o'clock in the evening. During the preceding part of 
the day the air was of a very red fiery appearance, 
accompanied with frequent thunderings. About fix 
o'clock the wind aroſe, and blew exceeding ſtrong, 
and in a very ſhort time the hemiſphere became 
uncommonly dark; the flaſhes of lightning were 
much ſtronger, and came in very ſhort intervals of 
time, and the thunder-claps long and loud, attended 
with a very hard rain for near half an hour, in which 
time came the ſtrongeſt flaſh of lightning I ever ſaw, 
and inſtantly with it the moſt terrible burſt of thun- 


der, 
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der. I was then in an open ſhop, not chore than 
206 yards from Mr; worre hoſe; where it did 
the - Several perſons, who were nearer, ſaw 
at the fame time, in different places about the houſe, 
large balls of fire, which, as they fell upon the 
houſes or ground, divided into innumerabie directions. 
I ſhould have mentioned, that the wind was ſouth- 
ward during the whole ſtorm. 22 

The lightning entered Mr. Worsfold's houſe up- 
on the duch fide of the roof, cloſe in a finalf angle 
of à ſtack of that ſtand out ſeveral feet 
above the tiling, and falling perpendicular through 
the roof, met with a ſmall crank, which was in a 
paſſage between the north and ſouth chantbers: To 
which crank hung a bell, and from the ctank went a 
wire both ways into the two chambers. It ran along 
the wire, that went into the back of ſouth chamber, 
mekin t to the end, and, when it left it, ſplit the 
à bed, that oed in the chamber, as though 
it had been cleft with we It followed the courſe 
of the other wire into e north chamber, which 
turned towards the eaſt, Ind went” ly round the 
room, following its direchen in every angle where the 
wire went ® till it reached the end, which was joined 
by a ſtring, to which hang a handle for ringing the 
bell, it being cloſe by the fide of the bed: bur 
the greateſt ce of the lightning ſeemed to falf per · 
1 down the fide of a wall in the chamber. 
Againſt the chimney were hung feveral barometers, 
the glaſſes of which were all ſhattered to pieces, and 


* Theſe wires condudling the lightning, as far as they went, 
confirms Mr. Franklin's opinion, that if y had been extended 
to the earth, the great damage, that enſued, might have been pre- 
vented, 


forcing 
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forcing away the plaiſtering of the wall, entered the 
hop, piercing through the two. npper-thelves, and 
the parcels of nails, Ic. that were upon them. And 
here it is obſervable. that from the per pendicular 
courſe it took the fame direction in the ſhop, as in 
the chamber over it, but in almoſt as lines as 
there were ſhelves, leaving very vifible marks of its 
courſe. Near its | alar courſe in the ſhop, 
upon one of the ſhelves, it pierced through ſeven 
box-irons, making a ſmall hole about the bigneſs of 
common ſhot on one fide, and leaving a roughneſs 
on the oppoſite fide of each box where it came out. 
The ſeveral parcels of nails, tacks, hinges, &c. that 
lay in the courſe it took, were very mainly affected 
by it: ſome of the ſmall tacks in particular were 
ſoldered together, fix, ſeven, eight, or ten in a clump, 
as if they had had ſcalding metal run over them. 
The papers of. the parcels were burnt in ſmall holes. 
At one end of the ſhelves hung ſeveral long pendu- 
lums, the ſprings of which were melted fo | thad they 
fell to the ground; and the lightning ſpreading its 
remaining force to ſome littered ſtraw and packing- 
paper, that lay about the ſhop, ſet fire tHereto, which 
was happily extinguiſhed without doing any- further 
damage. Mr. Worsfold was in his ſhop the whole 
time, but received no hurt. 
This, Sir, is the beſt account I can procure; from 
which if you can reap any ſatisfaction, I ſhall think 
myſelf happy in having it in my power to oblige 


you. Iam | | 
Dl, t 30, Your moſt humble ſervant, 
Bs W. Child. 
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LIV. Ar Account of the great Benefit of 

blowing Showers of freſh Air up through 
diſtilling Liquors. By Stephen Hales, D.D. 
F. R. &. 


Read Dec. 18, HE great i of having a 

"093" _ - ſufficient ſupply of freſh water in 

ſhips has -been the occafion of many laudable at- 

tempts to- make ſea-water freſh and wholſome : but 

all the attempts and diſcoveries hitherto made have 
laboured under this great and material objection, viz. 
the great quantity of fuel, that was neceſſary to diſtil, 
with a flow progreſs, a ſmall quantity of water, by 
any methods of diſtillation hitherto known. But 
I have lately happily, moſt unexpectedly. diſcovered 
an eaſy and effectual method to diſtil great quanti- 
ties of water with little fuel; which I was led to by 
the following incidents; vig. Mr. Shipley, ſecretary 
of our Society for the encouragement of arts, ma- 
nufattures and commerce, brought me acquainted 
with Mr, William Baily of Saliſbury-court, the au- 
thor of many ingenious contrivances; who ſhewed 
me, in a ſmall model of a tin veſſel, a method, by 
which he has happily increaſed the force of the en- 
gine to raiſe water by fire, viz. by lifting up ſome 
of the boiling water, at every ſtroke, by means of a 
conical veſſel, with ſmall holes in it, full of tow; 
whereby the quantity of the aſcending ſteam or 
wreak was conſiderably increaſed. This led me to 
think, that a greater quantity of liquor might alſo 
by this means be diſtilled; but on trial I found the 


increaſe 


/ 


and half deep; Which is 
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increaſe to be only one twelfth part, though conſi- 
derable in the expanded form of a ſteam. Hence 
I was led to try what would be the effect of cauſing 
an inceflant ſhower of air to aſcend through the 
boiling liquor in a ſtill; and this, to my ſurprize, I 
found on trial to be very conſiderable. There was 
another circumſtance alſo, which probably conduced 


. The method, which I uſed to blow ſhowers. of 
air;up through the diſtilling water, was by means of 
a flat round tin box, fix inches diameter, and an inch 
placed at the bottom of 
the ſtill, on four xknebs or feet half inch high, to 
make room for the liquor to ſpread over the whole 
bottom of the ſtill, that the heat of the fire may 
come at it. In larger ſtills this box muſt be propor- 
tionably larger, and have higher feet. And whereas 
the mouth of the ſtill is to0 narrow for the tin box 
to enter, which box ought to be within two inches 


as wide as the bottom of the ſtill; therefore the box 


may be. divided into two parts, with a hinge at one 
edge or fide, and a claſp at the other, to fix it toge- 
Vol. 49. 8 ther, 
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her, when in the ſtill. This box muſt be of cop- 
per for diſtilling ſea-water ; mine was made of tin, 
for other liquors alſo. The air. pipe, which paſſes 
through the head of the ſtill, will help to keep the 
air-box from moving to and fro by the motion of the 
ſhip ; or, if that ſhould not be found ſufficient, three 
or four ſmall ſtruts may be fixed to the fides of the 
air-box. They muſt reach to the ſides of the till; 
The cover and fides of the air-box were punched full 
of very ſmall holes, one-fourth inch diſtant from 
each other, and about the twentieth part of an inch 
in diameter. On the middle of the cover or lid of 
this air- box, was fixed a noſil more than half inch 
wide, which was fitted to receive, to put on, and 
take off the lower end of a tin pipe, which was 
twenty inches long, and paſſed through a hole in 
the head of the ſtill: four inches of the upper end 
of this pipe were bent to a crook, almoſt at a right 
angle to the upright ſtem, in order thereby to unite 
the crook to the widened noſe of a pair of kitchen 
double bellows, by means of a ſhort leathern pipe 
of calves-flin. See PLATE X. Fig. 1. This tin air 
Hox, and many more of them for other perſons were 
made by Mr. Fedway, tinman, een the a 
Neuſe-gate, Charing-croſs..' + 
3. The double bellows were bound fabto en! | 
at the upper part of the 1 iron noſeg and at the lower 
handle, in order the more commodiouſly to work 
them. And that the upper half of the double 
bellows may duly riſe and fall, in order to cauſe a 
"conftant ſtream ob air (beſides: the uſual;contrac- 
ing ſpiral ſprings withinſide), ſeveral flat weights of 
lead muſt be laid on * upper part of * N 
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near the handle, with a hole in their middle, to fix 
them on an upright iron pin faſtened on the bellows; 
that by this means the weights may the more com- 
modiouſly be put on or taken off. For, according 
to the different depths of the liquor in the ſtill, ſo 
will the force of the included air, againſt the upper 
board of the bellows, be more or leſs. Thus, ſup- 
poſing the depth of the water in the ſtill to be twelve 
inches, from the ſurface of the depreſſed water in 
the air- box, then the preſſure of the included air 
againſt the upper part of the bellows, will be equal 
to that of a body of water a foot deep, and as broad 
as the inner ſurface of that board. It will, therefore, 
be requiſite to add or take off weights, according to 
the different depths of the water in the till, at dif- 
ferent periods of the ſame diſtillation. The bellows 
muſt be proportionable to the ſize of the ſtill, but 
need not be very large. Where- ever the ſtills are 
fixed in ſhips, the air may be conveyed to them from 
the bellows, either through a ſmall leathern pipe, 
diſtended with ſpiral coiles of wire, or through Bam- 
boo canes, or broad ſmall wooden pipes, like hol- 
low fiſhing rods. 1 


i 


4. When I firſt diſtilled in this ventilating way, 

in order to eſtimate, what the difference might be 
In the quantity diſtilled, by that or the common me- 
thod, I tried both ways, by receiving the diſtilled 
liquor into a quarter of a pint glaſs, eſtimating the 
times by a pendulum beating ſeconds. Where I 
found, to my ſurprize, that ſometimes three times 
more was diſtilled by ventilation than by the uſual 
way : But finding inequalities in the {mall quantities 
thus diſtilled, in order the more fully and aſſuredly 
S i 2 to 
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to aſcertain the true there was in the two - 
ns of water 


methods of diftilling, 1 pat three gallo 
into the fill ; and, when it boiled, put on the ftill- 


head, and fixed its noſe to the worm- tub pipe which. 
tub was full of cold water. When. it had diſtilled 
for an hour, the receiver Was inſtantly taken away. 
And on meaſuring the diſtilled water, found it to be 
two quarts and 45 cubic inches by a glaſs divided 
into cubic inches. And a gallon containing 282 
cubic or ſolid inches, this quantity of diſtilled wa- 
tor, which Was 186 cubic inches, 1s Ha: part of A 


gallon. 
5. Then, filling the ſtill as full of water as before, 


und "when it Wein to boil, fixing the head to the 
Mill and worm- tub, which was full of cold water; 
there was diſtilled in an hour, with conſtantly blow- 
ing ſhowers of freſh air up through the ſtilling li- 
quors, five quarts, leſs by ſeven cubic inches, which 
is 345.5ths cubic inches; that is, little leſs than the. 
double of the quantity, that is diſtilled in the uſual 
way. In ſeveral other diſtillations of a quart at a 
time, I found the quantity diſtilled by ventilation to - 
be more than he double of that in the uſual way. 
'So that the quantity by ventilation may, at a me- 
dium, be eſtimated the double of the uſual diſtilla- 
tion. It is the well known property of moving air, 
to carry along with it a conſiderable quantity of ad- 
joining vapour, as alſo of falling water to carry much 
air down along with it. 

6. It is to be hoped therefore, that ſo confider- 
able an increaſe in the quantity diſtilled will be of 
great benefit to navigation, as it may be done in leſs 


time, and with leſs fire. 


7. In 


- 


oo 
125 ſe 


and 383 1 39 


pon with 


More N two b bas fines by ventila- 
tion 240 gal N 24 ons may be 
diſtilled Bee hours, . mn gang: | 


the times of heating thoſe ſtills full of cold water; 
and: a. ſtill W larger and "wider will diſtil 
a tun in 24 4 917 will 1 than 1 or 
. un ſhip, .w 2 dſe proy! of 
44 four months is about 110 Tuns. "And: 
1 ſhips may either have jonably-1 ger 
ſtills, or elſe two of them. yo for merchant- ips 
with few men, a ſmall ſtill will be ſufficient. 
8. The ſecond-ſized ſtills contain 10 gallons, and 
will produce 60 gallons in 20 hours, with half the 
above-mentioned , fuel; and by ventilation 120 gal- 
lons. 

9. The leaft ſtills contain five gallons; and will 
produce 32 gallons in 20 hours; and by ventilation 
64 gallons in 20 hours. 

10. I have ſeen ſome of theſe ſtills at Meflrs. Steel 
and Stephens' s, OVer-againſt Mercers-chapel, i in Cheap- 

ſide, which have been made for this purpoſe. There 
are holes in the feet of the iron frame or ſtove, to- 

ſcrew them down to the deck. They were fixed at 
the fore caſtle before the maſt, in King Charles the 
fecond's time, when they thought they had diſco- 
vered the way to diſtil ſea-water, free from the noxi- 
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and 
diſtilled off: then, id order to diſtil a tun, ot 210 
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and from the nauſeous bitter 

„if it be thought proper, one part of the 
's 10 iler may be made uſe of, by adapting a 
falk eas eee 

11. Now-ſupp pofing a ſtill to contain 2 5 gallons, 

that four in five of it, viz. 20 gallens are 


gallons, the ſtill muſt be emptied, cleanſed, and re- 


filled eleven times; and if the whole be done in 24 
hours, 
diltillig at the rate of a gallon ! in about four minutes 
and an balf; and the remaining eight hours of the 


full 16 N thoſe hours will be taken up in 


24, being divided into 11 equal parts, 


they will be 


each near 44 minutes to empty and cleanſe the ſtill, 
to refill it, and give the ſea-water a proper boiling 
diſtilling heat:: : whether this can be done in ſo ſhort a 
time, muſt be known by experience, and ought 


therefore firſt to be tried at land; -- 
12. Doctor Butler, in his lately 


publiſhed: method 


of procuring freſh water at ſea, propoſes the pouring 


in more ſea-water into the till, thro' a funnel fixed 


in a ſmall hole in the head or upper part of the ſtill, 


when mare than half the former water is diſtilled 


off; by which means the water in the till will ſoon 
acquire a diſtilling heat; and this to be repeated ſe- 
veral times ; but then it will be requiſite to add each 
time more chalk, in ſuch proportion as ſhall be found 


requiſite. It will be well to try this method in hopes 


thereby to increaſe the quantity of water that is 


diſtilled. The hole in the head, or upper part of 
the ſtill, is to be ſtopped with a ſmall plate of cop- 


per, 10 fixed as to turn to and from over the hole. 


13. Doctor 


379 J 5 

13. Doctor Butler uſed capital ſoap- lees, in the 

proportion of a wine quart to 15 gallons of ſea- water, 

which fulficed for four or fie times repeated pour. 
ings-in. of more. ſea- water into the ſtill. But as I 

haye. found, that a ſmall quantity of chalk has the 

Game 2503 effect, Iy. 

be. ha 


od effect, and is cheaper, and more eaſily to 
„it is therefore preferable to ſoap-lees. . 5 
14. When, there is a fire in the cook-room, the 
ſea-water might be ready heated to put into the ſtill, 
without any additional expence of fuel, in the fol- 
lowing manner, which I ſhall here deſcribe; tho” 
J think it probable, that it will not be put in prac- 
tice ;. yet, as fartlier improvements may poſfibly 
hereafter - be made in it, and as it may be of uſe in 
ſome caſes, at land at leaſt, I ſhall here give an ac- 
OE EZ ˙ ren po 

15. About the year. 1718, Mr. Schmetou, a Ger- 
man gentleman, got a patent here for heating great 
quantities of water, with little expence of fuel, which 
be then ſhewed me. Having fixed a ſpiral iron worm- 
pipe, in ſuch a brick ſtove, or chimney as women 
neat their irons in, thereby. A ſing the water to run 
from a veſſel, through the worm-pipe, ſeveral feet 
length roun in the fire. About thirty years after 
I acquainted Mr. Cramond of Twickenham with this, 
as hoping it might be. of benefit in diſtilling ſea- 
water. Upon which he procured ſuch a ſpiral iron 
worm pipe, which waz about twenty feet long, and 
ſtx-tenths inch diameter; the diameter of the ſpiral. 
coile was about fourteen incheee. 
16. This, T fixed in a brick ſtove in my garden, 
with its upper end fixed to a veſſel, which contained 
45 gallons of water. I found the event of this firſt - 


trial 
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#ial (0 be as Follows, iz. When kit witer tun Full 
bore, at the rat te of a gllon in 17 ſechnds, the heat 
of the witer was found, by 4 Web l thermome 
ter held in the ſtream, at the lower end of the pipe, 
to be 90 tlegrees above the feezing Point, 180 de- 
grees being the heat r boiling water. 


en, 


means of 4 turn-c0 a gallon of water was | 

minutes in Zh "then the heat was 140. At 
which. rare th 1 _ would be an an hour and 
Half in a ih e iron pipe; at Which 


Ill ſe 1 h In be with 
a degree of heat; and if it was ah 
hour f runnin the ka would approach ſtill nearer 
to a boiling þ eat, wh firſt put int6 the ftill, which 
would forward the la , if Wanted. ah 
I pumped, the. heated water 2 th 
upper, vel iT and thus continued 8 cironlate the 
ng water, ll its heat was 160 dep in the 

kom Ty Spe viz. Within 20 degrees, or obe- ninth 
of Gli, he Hear e&quilite for plebtiful Giftihation. 
1 Was in ho s that 1 the water in the upper veſſel 
could have k brought ht to a due de egree of heat, 
and a 11 59 wee on ir, ien its 14 55 
worm-tub, then water Rte have deen Atl i 
ſhips, by having the iron wortn pf ed in the 
chimney of the cOK-r room: But 1 fo fd, that when 
the heat of the water in the uppe r "veſſel was r60 de- 
grees, ui, within one-ninth, of boiling ; then, in 
running through the iron Worth-pi pe again, it was 
ſo oxer- heated as to ex pand i in 925 pipe Sits an ex- 
| 2 11598 which Wia dee the fuſining of the 
owever I thought! it not improper to 125 


- bak of this attempt, notwithſtanding it failed 
Not 


An 
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pou 7 whether this method of heating water 
not in ſome caſes, at land at leaſt, be of uſe, 
— to ſave, in ſome degree, both fuel and time: 


Perhaps an iron worm- pipe of a larger bore might 
do better. 


18. The waſte of fuel will be leſs in proportion 
to the quantity diſtilled in large, than in ſmall ſtills; 
and the wider the ſtill-head is, ſo much the more 
liquor will be diſtilled, and more with a worm-tub 
than without it. The worm-tub may be ſo covered 
as to. prevent the flowing over of the water by the 
motion of the ſhip. 

19. It is of great importance to take care to keep 
all parts of the {till clean, that there may be no ruſt 
or verdigreaſe in the copper, which will occaſion vo- 


miting. 
20. If it be neceſſary, the better to cloſe the join 
ing of the ſtill head, it may be done with a lute or 
powdered chalk and 


ws. "4 made of a mixture "2 
* wetted with ſalt - water. 
No that ſeveral effectual means are diſco- 
1 to make diſtilled ſea- water wholeſome, and 
alſo to diſtil it in much greater quantity in the fame 
ſtill, in the ſame time, and with nearly the ſame 
quantity of fuel; it is reaſonable to — that it 
will be of great benefit to navigation, not only in 
ſaving much ſtowage room, for other important pur- 
poſes; but alſo in procuring freſh ſweet wholeſome 
water, inſtead of ſtinking putrid water, hitherto uſed ; 
which mult needs have a tendency to promote that 
putrid diſtemper, the ſcuryy. And if withal due 
care be taken. to exchange for freſh air the putrid 
cloſe confined air of ſhips, which has occaſioned the 
Voc. 49. Tt ">... _ 
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death of millions of mankind; then navigation will 
become remarkably more healthy, and with little 


to health and life than at land, except 


more 
from ſtorms. 


22. Now ſuppoſing, that, in a ſixty gun ſhip, the 
Fro tuns of woe, for four months uſe, were di- 
ſtilled at the ce of three buſhels of coals to-a 
ton, this woul 23 nine chaldrons of coals: 
And as a chaldron of coals weighs about a tun and 
half; hence it appears, that coals will diſtil about 
eight times their quantity of water. And the = 
tuns of water wks (at the rate of 2240 
to the tun) 138 tuns; and the nine chaldrons of 
coals weighing thirteen tuns and half, that is 94 tuns 
and half leſs than the 110 tuns of ſore water; and 
allowing twenty-four tuns and half for the ſtill, wa- 
ter-cafks, and coals, there will be 70 tuns weight of 
ſtowage faved thereby, for other uſes. Or if ſome 
tuns of ſtore-water are carried by 1 
which it will be adviſeable to do, 1323 
till they ean be aſſured, by repeated experience, > 16 
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quantity can be de depended upo upon by diſtillation ; even 
24 about half tunnage he be ſaved; which 
=_ be a very material advantage. 


3. Though when the difti wor runs from 
the . of the worm- pipe, a long pipe 
— to it, the waſte by the ventilating ruſhing air is 
great, when the water in the worm- tub is not 
hots yer F 4 the following precaution, if needful, may 

d, in diſtilling by ventilation, via. to fix at 
4 lower end of the worm- pipe, by means of a 
wooden faucet, a ſmall caſk for a receiver; the fau- 
act to enter the upper. fide af the head. of the caſk, | 
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and in order to give a free paſſage for the great quan- 
tity of ventilating air to paſs off, and withal, at the 
ſame time to prevent the eſcaping of much moiſt 
vapour with it, it will be proper to fix at the bung- 
hole a long upright pipe of wood, or of any metal. 
I uſed a gun-barrel Ear feet and a half long; thro* 
which ſome ſmall degree of moiſt vapour eſcaped ; 
as appeared by the dampneſs of a piece of paper, 
fixed at a little diſtance above the mouth of the gun- 
barrel. This vapour became viſible, and much in- 
creaſed, when the water in the worm-tub was very 
hot; at which time, leſs is diſtilled into the caſk- 
receiver; then alſo there is more danger of the ſpirit 
of ſalt ariſing. And it was obſervable, that the 
water in the worm-pipe veſſel heated much ſooner 
by ventilation than in the common way of diſtillin 
For which reaſon that water ought to be changed ſo 
much the oftener, which can eaſily be done at ſea. 
The cocks alſo at the fide of the worm-tub ought to 
be large, in order to let the hot water off the faſter. 
24. But though the water in the worm-tub 
was ſooner heated by ventilation, becauſe a double 
quantity of hot ſteam paſſed through it more than 
paſſed through it in equal times in the common 
way of diſtilling ; yet in the uſual way of diſtil- 
lation the liquor in the ſtill is hotter, with equal 
fire, as is evident by its aptneſs to boil over 
through the worm-pipe ; whereas in the ventilating 
way it did not boil over, notwithſtanding a hot 
fire was purpoſely made for a trial. The continual 
ſtreams of aſcending freſh air, not only in ſome de- 
gree abating the heat of the water, but alſo inceſ- 
; ſantly carrying off the more rarefied paiticles of the 
- water, which, when expanded into a repelling . 
: | TS 
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do thereby cauſe the overflowing ebullition- of the 
water. On which account it is probable, that leis 
ſpirit of ſalt is formed and raiſed by ventilation than 
without it. As: alſo. on account of the freſh. air 
aſcending, not from the bottom of the ſtill, where 
is. the greateſt plenty of ſalt, eſpecially towards the 
latter end af each diſtillation; but about three inches 
from the bottom, viz. principally from the many 
holes at the ſurface of the air-box. *  _ 
-.25. And whereas the quantity raiſed; from the 
ſtill, and diſtilled into the. caſk- receiver, cannot be 
ſeen; the proper quantity to be diſtilled in each 
diſtillation may with great accuracy be knawn, by 
having a: well-cloſed er bottle, of tlie ſize of 
about half a pint; with a braſs wire as big ava gooſe 
quill, fixed to it, the wire to paſs through the re- 
-caſk, near the bung-hole, which the floating 


CEIVET: 
pewter bottle will raiſe up, till the marks on the 
wire a juſt above the caſk. I made uſe of a 
glaſs phial for this purpoſe. Fhis wire will rife and 
fall freely, notwithſtanding the motion of: the ſhip, 
if it paſſes not only through the wood of the caſk; 
but alſo through a metalline pipe two or three inches 
long, fixed in that hole. And it will be known by 
the fimmering or boiling noife of the water in the 
ſtill, whether, it is hot enqugh to diſtil; for the 
running of the water into the receiver-caſk cannot 
be ſeen. | 

26. As it might be ſuſpected, that more ſpirit of 
ſalt would be raiſed, and diſtilled over in the venti- 
lating way, than without it; having procured 18- 
gallons of ſea- water by the Margate hoy, which was 
taken up at ſome diſtance from the ſhore, I put three 


gallons 


gallons of this. ſea- water, as ſoon as I had received 
it, into the ſtill; and When it 
blown up through it. 


af 


328 


began to diſtil, air was 
For ſome time, as is uſual, in 


the diſtillation of ſea-water, no ſpirit of ſalt aro ; 


but after diſtilling - ſome. time longer, there were 


very weak whitiſh clouds, with drops of ſolutibn 


af filver in 


of ſalt; but rather 


aqua fortis, as in the common way of 
diſtilling. Hence we ſee, that ventilation does not 
increaſe F the quantify 


probably 


ſomewhat deen it, for the reaſons given, No 24. 
27. I diſtilled three gallons of 3 whick: 


had ſtunk, and became ſweet again 
ten quarts of! it had been diſtilled off, then there be- 
wenk whitiſh clouds with ſolution of 


gan to be very 


{Uver;: but none with ſolution of mercury 
ſhews the water to be hitherto good, agreeabl 

whit I formerly had found to be the good effect of 
diſtilling ſea-watet, which had 
cbme' ſweet again; 


in the year 1739. 


of which I 


3 when about 


; which 
to 


„and be- 


publiſhed an account: 
But when 1 continued the diſtil- 
lation on, a quarter of an hour longer, urg. till there 
was but a pint of water remaining 
the ſalts were inctuſted on its ſides; 


in the ſtill, and 
up near thiet 


inches-from the bottom, and lay in heaps at the bot- 
tom of the ſti}, then the diſtilled liquor had whitiſh- 
clouds in it, with the ſolution of mercury in aqua- 


fortis. 


From this diſtillation we ſee, that 


1 


faction, by diſſolving the bittern ſalt and bitùmen, 


into very minute parts, 


in diſtillation. 5 
gallons of ſea- water, with the 


qualified them to combine 
with the more fixed common ſalt, ſo as to detain 
them from riſing 

28. I diftilled three 


e of. ſix ounces of Mr. Appleby': s lapis in- 


fernalis, 
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fernalis, and ſix ounces of calcined bones to twenty 
gallons 0 ſea- water, as he directs. This water la- 
—_— well with ſoap, and boiled peas well. 
9. I diſtilled alſo ſome ſea-water with half an 
— of ſtone- lime to a from the Clee hills 
in Herefordſhire, which having been preſerved ten 
months in a firkin, had {lacked to dry powder. This 
diſtilled water did alſo lather well with ſoap, and 
boiled peas well; which proves that the lime, which 
is a fixed body, does not diſtil over with — 5 
Since I made this diſtillation, General 
formed me, that his father, Sir Theophilus, told him, 
that lime was one of the in which he 
and the reſt of the patentees, in Charles the ſecond's 
time, called the cement, with which they made 
diſtilled ſea-water wholſome. | 

30. J diſtilled alſo ſome ſea-water with the like 
of powdered chalk, which boiled peas 
well and was better taſted than the waters diſtilled 
with lapis infernalis, or lime. I diſtilled alſo ſome 
ſea-water with an ounce of chalk to a gallon, but 
found no difference in the taſte of this, and that 
which had but half an ounce of chalk to a gallon : 
So that half an ounce of chalk to a gallon of water 
will be ſufficient ; but where the ſea-water is ſalter, 


or more bituminous, more chalk may be added if 
needful. 


31. Dr. Alſton, of Edinburgh, in the preface to 
the ſecond edition of his Diſſertation on Wich- | 
and Lime-water, ſays, That the like effect was 
„found in diſtilling ſea-water with lime, that it 
neither precipitated a ſolution of filver in aqua- 
4 fortis, nor a ſolution of corroſive ſublimate in wa- 
cc ter, 


F FS 

© ter, nor did it form a pellicle of various colours: 
© on its ſurface; as did 2 vor diſtilled. WON: 
« Appleby's proceſs ”. I find, page 35, of 
book! on thi ſubject, that lane of” G Kr. Len. bal 
the ſame good effect, but required tuo diſtillations ; 
I might then uſe too ſmall a quantity of that lime. 
Hence it is probable, that the chalk, the lime, the 
lime in the Epis infernalis, and the lime in Dr. But- 
ler's ſoap-lees, ſeize on and fix not only the bittern 
ſalt, but alſo the bitumen of the Prep Br: as We 
learn from the like effect in the purification of the 
falt of hartſhorn. That the faline ſpirit arifes Thief 
from the bittern falt, and* not fromthe more 
fea-ſalt, is probable from hence, viz. When 1 di- 
ſtilled three gallons of common water, made as falt 
as ſea- water with common falt; no ſpirit of falt 
aroſe, even though the diſtillation was carried ſo far 
as to leave the falt, though very damp, to lie in 
heaps, and it was incruſted on the fides of the ſtill, 
for about three inches from the bottom. 
32. It is a conſiderable further advantage, that 
water thus diſtilled by ventilation, being thereby re- 
plete and freſhened with air, has for preſent uſe a 
more agreeable taſte than water diſtilled without ven- 
tilation, which ires the ſtanding a longer time 
to have its more cilagreeable aduſt taſle go off. And 
as the volatile oil of pepper- mint does ariſe on the 
wings of the ventilating air during the diſtillation; 
fo alſo may that part of the bitumen, which is vola- 
tilized by heat; as alſo the volatile urinous ſalts of 
the ſea- water, which ariſe from animal ſubſtances, 
de ſublimed in the ſame manner. 
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at water diſtilled aft, 
r ir e l ras below i fir 
through which the greateſt 
ſhower of air ruſhed. Hence 
ding among the vapours, 
FACE, Jt 15,t9, 9 ſuſpected, 
— 17 for 


er ve mercury, not even when 
ably wore 220 four parts in five of the wa- 
8 e e it * 2 


$I jure of 1a 
ek Os 
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Nat e, an which, 

= POE eg and granu 

7: 28 d whereas -— 4H A of filbyer in aqua 

farts, ch was 471 W and diluted with 

Walt there appeared a faint whitiſh cloud, 
' the aboye-mentioned diftilations, though not 

Fe ſtronger ſol mercury, till Lye: diſtil- 


ation of 
ales Carried. 1 2 e be 
I in e 


.ch: 
1 


n falt, cannot 
as its centre * 


not 


K ©) > © te bo um Wy 


EE _ 
not ſeize on, nor diſengage the aqua-fortis from the 
ſtronger ſolution of mercury, though it did in a very 
ſmall ee in the weak ſolution of filver, fo as to 
let looſe a very little of the filver, which thereby 
cauſed the faint clouds. When a drop of the ſolu- 
tion of mercury was dropped into the diſtilled water, 
after a drop of the ſolution of filver, it reſorbed the 
filver cloud, and made the water clear, by means of 
the great proportion of acid aqua-fortis that was in 


it. 29 c | . 
36. Now in order to make ſome eſtimate of the very 
fmall quantity of ſpirit of ſalt in theſe ſeveral diſtilled 
waters, I dropped a drop of the ſolution of filver in- 
to an ounce, or 480 grains of pure rain water, which 
gave no clouds; but on dropping in a drop of ſea- 
water, which weighed a grain, the white clouds 
were ſtrong. And ſince ſea- water can diflolve nine 
times more ſalt than it has in it; therefore, ſuppoſing 
the drop to be ſo fully im ted with ſalt, then 
the falt would be 480th part of the ounce of 
water. But as there is nine times leſs falt, therefore 
the proportion of the quantity of ſpirit of falt will 


be but the 4320th part. And how much leſs muſt 
be the proportion of ſalt in theſe diftilled waters, 


which is not ſufficient to make a ſenſible impreſſion 
on ſolution of mercury, and but a faint one on much 
diluted ſolution of filver ? Such diſtilled ſea-water 
will not therefore probably be unwholſome ; almoſt 
all ſpring-waters have ſome degree of falt in them: 
But if there were more of the ſpirit of ſalt, a very 
ſmall quantity of pot-aſh, or pearl-aſhes, or ſalt of 
tartar, combined with it, will turn it into common 
ſalt, the quantity of which would be extremely lit- 
tle. 


Vol. 49. U u 37.1 
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37. It may be well to be provided in {hips with 
forme | filver diſſolved in aqua-fortis, mixed with 
pure rain- water, or diſtilled freſh water, in the pro- 
portion of fixty drops to an once of the water: 
though it is probable it may ſeldem be wanted, un- 

lefs in forthe doubtful caſes, when the taſte may not 
be accurate enough to perceive; whether there be any 
fpirit of ſalt in the diſtilled water. , 

38. Since double the uſual quantity of vapour 
may by way of ventilation be carried off, common ſalt 
may thus be made much ſooner, cheaper, and better; 
becauſe, as there is much leſs fire uſed, ſo propor- 
tionably, leſs of the fine acid ſpirit of the folt, in 
which its virtue conſiſts, will beevaporated away: For 
it is well known, that the ſalt is beſt, which has un- 
dergone the leaſt action of fire in making. 
39. This more ſpeedy method of evaporating will 
alſo be uſeful, in making many other evaporations ; 
as in making pot-aſh, Se. | | 
40. But ſome are apprehenſive, that this great 
improvement in diſtilling may be of ill conſequence 
in making thoſe deſtructive fpirits cheaper, which 
are already but too cheap. Had not the improve- 
ment been of great benefit to mankind in many 
other 1 , I ſhould have been far, very far, 
from endeavouring after it, or diſcovering it. But 
ſhould the event be to make thoſe ſpirits cheaper, 
and conſequently, by ſpreading farther, more de- 
ſtructive, the ce of that will be, that the 
increaſed raging devaſtation will the ſooner neceſſa- 
rily rouſe the nations to put a ſtop to what muſt be 
done hereafter: for if the ravages continue increaſ- 
ing, as they have done for ſixty years paſt, the hu- 
man 
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man ſpecies muſt needs not only be greatly debaſed-. 
but even in great meaſure diminiſhed and deſtroyed. 
And yet none of the nations, whoſe very vitale. are 
thereby conſuming and deſtroyin g, endeavour to put 
any ſtop to it, except the — 4 of the native Indians 
in North-America, who have long repeatedly in- 
treated the Engliſh to ſell them no rum; which is as 
effectually extirpating of them, as the hornet did the 
— remainder of the Canaanites, 

41. If mankind, inſtead of receiving and entertain- 
ing this peſt with almoſt univerſal — and ap- 
probation, could with themſelves to be in 
earneſt, to uſe means to deliver themſelves from it, 

then much might be done towards it, by lowering 
and weakening all kind of fermented diſtilled ſpirits 
with water, to a ſalutary degree, as is now oradtiſed 
in our plantations i in America, in making punch fo 
weak, as not to be hurtful; which, when it was 
much ſtronger, was well known to deſtroy multi- 
tudes. And where the like humane, wiſe, and lau- 
dable practice has been uſed in ſhips, it has had the 
ſame happy ſalutary effect. 

42. What neceſſity or even temptatian can there 
be to be averſe to the making them wholſome, in- 
ftead of being venomous and deſtructive? and 
that not only of the lives, but even of the morals of 
mankind. How much therefore does it behove all, 
who have any concern for the honour and dignity of 
their own kindred ſpecies, any indignation at its be- 
ing thus debaſed and diſgraced, any bowels of pity 
for the vaſt multitudes, not leſs than a million, that 
are yearly deſtroyed all over the world, by this mo- 
ral as well as natural, and therefore worſt of all evils 

Uu 2 that 
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that ever befel unhappy man, to uſe their utmoſt 
endeavours to deliver mankind from this peſt? But 
notwithſtanding this aſtoniſhing ravage and deitruc- 
tion of the human ſpecies, yet the unhappy unre- 
lenting nations of the world ſrem as unconcerned 
about it, as if only ſo many thouſands, nay, millions 
of caterpillers or locuſts | were deſtroyed thereby. 
Was there ever a more important occaſion to rouſe 
the indignation of mankind? Can we be calm and 
undiſturbed, when this mighty deſtroyer rears up its 
invenomed head every- where? The moſt zealous 
advocates for drams, even the unhappy beſotted 
dramiſts themſelves, the prolonging of whoſe lives, 
and whoſe real welfare both here and hereafter is 
hereby fincerely intended, cannot find fault with this 
well-meant remonſtrance, in defence of them, and 
of all mankind, againſt this mighty deſtroyer, from 
one, who has long been labouring, and that not with- 
o it ſucceſs, in finding means to. preſerve multitudes 
of lives, by various ways. 


—— — — 


LV. An Account of the great Benefit of Ven- 
tilators in many Inſtances, in preſerving 
the Health and Lives of People, in Slave 
and other Tranſport Ships. By Stephen 
Hales, D. D. F. R. S. 


Nad Dec. 18, 43. IT is to be hoped, that the ſeveral 
. I means here propoſed for having freſh 
and ſweet water at ſea, will be of great benefit in pre- 
ferving the health and lives of multitudes of that valu- 

| able 


—— 
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able and uſeful part of mankind, thoſe, whooccupy their 
buſineſs in great waters; whoſe welfare ! have long 
had at heart, and endeavoured to promote by various 
ways; eſpecially by finding means to procure them 
freſh ſalutary air, inſtead of the noxiods, putrid, 
cloſe confined peſtilential air, which has deſtroyed 
millions of mankind in ſhips. And it is to be hoped 
that, by diligent. reſearches, farther and farther uſe- 
ful diſcoveries will hereafier be made for the benefit 
of navigation. e e, ets a the de = 
44. The following, as they are ſtrong proofs of 
the great benefit and uſefulneſs of ventilators in ſhips, 
ſo they alſo fully prove, that they can moſt commo- 
diouſly be fixed and worked in them, in contradiftion 
to the vulgar, falſe, and groundleſs notion, that they 
take. up too much room, and are incommodious, and 
in a manner impracticable to be worked, whereas the 
men are eager to work them.; and many more per- 
ſons can be with ſafety to their health and lives in a 
ventilated, than in an unventilated. ſhip ; which fully 
obviates the objection as to the room they take up. 
In new and important reſearches, the likelieſt way 
to ſucceed, is to purſue a thought, not only by imper- 
fect and fallacious reaſonings, but, when the nature 
of the thing, requires it, with a proper ſeries of trials 
and experiments. Thus, in the preſent caſe, the 
principal cauſe of the ſickneſs in ſhips is the noxious 
putrid air; the obvious remedy 1s the exchanging 
that foul air for freſh, by effectual means, which are 
ſeldom diſcovered by dwelling only on objectlons, 
but are uſually the reward of repeated, diligent, ex- 
perimental reſearches. Neither are we to be diſ- 
.;ouraged in theſe our purſuits by ſome diſappoint- 


ments, 


*# 7:2 

ments, for I have frequently found that they lead 
to the thing ſought for. And by the like clue of 
reaſoning and experimenting, there is the greateſt 
probability, that we ſhall ſucceed in another very 
important reſearch, viz. the preſerving much longer 
from decay the timbers of ſhips laid up in ordinary 
in harbour. For, as we are aſſured by daily experi- 
ence, that the decay is wholly owing to damp, cloſe, 
confined, putrid, corroding air; fo the only remedy 
for this evil is the frequently changing the air 
among the timbers, by plentiful ventilations ; which, 
we find, by happy experience, can be effected to ſuch 
a degree, as gives reaſonable hopes, enough to encou- 
rage our farther trials and reſearches. 

45. Captain Thomfon, of the Succeſs Frigate, in 
his letter to me, dated London, Sept. 25, 1749, fays, 
& That, during the ventilation, the lower-deck 
© hatches were commonly kept cloſe ſhut; by 
ce which means the air was drawn down into the 
c hold, from between the decks, through the ſeams 
c of the ceiling, along the timbers of the ſhip ; by 
« which means we found the foul air ſoon drawn 
c off from between decks. Our rule for ventilat- 
« ing was for half an hour every four hours: but 
te when the ventilating was ſometimes neglected for 
te eight hours together, then we could perceive, eſpe- 
te cially in hot weather, a very ſenſible difference by 
te that ſhort neglect of it; for it would then take a 
longer time to draw off the foul air. Our general 
© rule was, to work the ventilators till we found the 
© air from them ſweet. We all agreed, that they 
« were of great ſervice; the men being ſo ſenſible 
ce of the benefit of them, that they required no 


* driving 


<« driving to work that, which they received ſo much 
ce benefit. by. 


[ 335.) 
We found this good effect from ven- 


« tilation, that though there were near 200 men on 
& board, for almoſt @ year, yet I landed them all 


cc 


which, next to Providence, I 


proviſions to keep better and 


well in Georgia, notwithſtanding they were preſſed 
men, and delivered me out of gaols, with di- 
ſtempers upon them. This is what I believe but 
few tranſports, or any other ſhips, can brag of; 
ner did 1 ever meet the like good-luck before ; 
impute to the bene- 
fit received by the ventilators. Tt is to be re- 
marked, that we, who lay wind-bound, for four 
months, with our expedition fleet, which ſoon 
after invaded France, were very he all the 
time, when they were very hickly i in all the ſhips 
of that expedition, 

46. This certainly occafioned all kind of grain 
longer from wee- 
vels than otherwiſe they would have done; and 
other kinds of proviſions received benefit from the 
coolneſs and freſhneſs in the air of the ſhip, — 
was cauſed by ventilation.” 


4.7. Mr. Cramond alſo informs me, that he found 


the good effect of ventilators on board a ſlave-ſhip 
of his with 392 ſlaves, twelve of which were taken 


on board. 


juſt before they failed from Guinea, ill of 


a flux, which twelve all died ; but the reft, with all 
the Europeans in the ſhip, arrived well at Buenos 


Ayres, 
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The 2 ng is a . to me, from 9 


(* 


cc 


- which are almoſt inſupera 


join you in acts of ſuch extenſive humanity, as 


Ellis, VIZ. 


SIR, 

= 3 OULD any thing increaſe the pleaſure I 
have in a literary intercourſe with you, it 

* be to find, that it anſwered your end in pro- 

moting the public good. The Vis inertiæ of 

mankind is not the only difficulty you have had 

to encounter, but their ignorance and prejudices, 


ble. It is to your per- 
ſeverance and reſolution, that the little progreſs 
you have made is due: Indeed 1 ought not to ſay 
little; for it is a great ſtep to have found the few, 
that have hearts good enough to reliſh your plan, 
and heads ſufficiently clear to diſcern the moſt 
effectual method of advancing it. It does honour 
to thoſe noble and other worthy perſonages, that 


the introduction of ventilators to hoſpitals, priſons, 


« ſhips of war and tranſport, &c. as they muſt ne- 


cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc 


ceſſarily render the miſeries of the firſt more ſup- 
portable, and the cloſe and conſtant confinement 
of the others leſs prejudicial and fatal to their health 
and life. It is to be lamented, that they are not 
more generally made uſe of ; for, notwithſtanding 
their advantage is apparent and inconteſtable, it 

is ſcarce credible how few are to be found among 
the vaſt number of ſhips daily employed in car- 
rying paſſengers, ſlaves, cattle, and other periſh- 
able commodities, Thoſe of your invention, 


which I had, were of fingular ſervice to us ; they 
kept 


ec 
cc 
cc 


cc 
cc 
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kept the inſide of the ſhip cool, ſweet, dry, and 
healthy: The number of ſlaves I buried was only 
fix, and not one white man of our crew (which 
was thirty- four), during a voyage of 15 months; 


an inſtance very uncommon. The 340 negroes 
were very ſenſible of the benefits of a conſtant 
ventilation, and. were always difpleaſed when it 
was omitted. Even the exerciſe had advantages 
not to be deſpiſed among people ſo much confined. 
I muſt not, however, forget, that ventilation alone 
is inſufficient to keep diſorders out of ſhips; for 
often infections are brought aboard by the ſlaves, 


or others; and frequently diſeaſes are produced 


by feeding on bad or decayed food, but oftener 


ſtill by inſobriety; for I have ever remarked, that 
the immoderate uſe of ſpirituous liquors in warm 


climates 1s more e and fatal even than 
the malignancy of the air itſelf. In cold Coun- 
tries too, where I have had experience, thoſe fail- 


ors, or others, who accuſtomed themſelves to hard 


drinking, eſpecially of drams, had the ſcurvy in 


(e * 


a terrible degree; whereas thoſe, who were tem- 
perate or ſober, either eſcaped it intirely, or had 
it but moderately. The effects of drunkenneſs 


were ſtill more diſcernable among the Indians ad- 
« Joining our ſettlements in Hudſon's- Bay, who are 
ea feeble, diminutive, chilly, indolent ſet of people. 
«© On the contrary, thoſe, who come from the inland 
„ parts (who are unuſed to drink brandy), are brave, 
« active, robuſt, and induſtrious. The ſame dif- 
« ference is obſervable in the Africans, and perhaps 
* among the inhabitants of moſt other nations, 
e did we attend to it. It was to the unuſual ſo- 
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e briety of my crew that J afcribed, in ſome mea- 
te ſure, their uncommon. healthineſs; for ſailors 
« breathe a purer air, and enjoy more exerciſe and 
& liberty, than paſſengers or ſlaves: wherefore their 
* ailments are owing to bad or diſorderly living, as 
* well as to unwholſome air. | 

« Could I but fee the immoderate uſe of ſpirituous 
* liquors leſs general, and the benefits of ventila- 
e tors more known and experienced, I might then 
*© hope to ſee mankind better and happier. I am, 


* & * 
Briſtol, Dec. « Your moſt obedient ſervant, 
26, 1753. 
« Henry Ellis.” 


49. And, by the like good conduct, in his 
next voyage in the year 1755, not one of 312 ſlaves 
died ; and all his 36 failors arrived alive and well at 
Briſtol. IS 

5o. And the Earl of Halifax has often informed 
me of the great benefit they found by the uſe of 
ventilators, in ſeveral Nova Scotia tranſport-ſhips, 
twelve to one more have been found to die in un- 
ventilated than in ventilated ſhips. It is indeed a 
ſelf-evident thing, that the changing the foul air fre- 
quently in ſhips, in which there are many perſons, 
will be a means of keeping them in better health 
than not doing it ; which makes it the more aſtoniſh- 


ing, that effeQtual propoſals to remedy ſo great an 
evil ſhould be 3 | 


with ſo much coldneſs and 
indifference by mankind. They little conſider, that 
5 It 


SR + | TO 
it is the high degree of putrefaction (that moſt ſubtile 
diſſolvent in mn 5 hich a 2 air acquires in 
long ſtagnating, which gives it that peſtilential qua- 
Hy, — cauſes what is called the per. 
And a very ſmall quantity, or even vapour of this 
highly attenuated venom, like the infection or inocu- 
lation for the ſmall-pox, ſoon | its deadly in- 
fection. Ought not men therefore, from the com- 
mon natural principle of ſelf-preſervation, to uſe 
their utmoſt endeavours to ſhun this peſtilent de- 

ſtroyer, by which millions of mankind have periſhed 
in ſhips ? | 


— 


LVI. An Account of fome Trials to cure the 
ill Tafte of Mill, which is occafioned by 
the Food of Cows, either from Turnips, 
Cabbages, or autumnal Leaves, &c. Alſo 
to ſaveeten linking Water, &c. By Stephen 


Hales, D. D. F. R. &. 
8 51. HIS method of blowing 


f ſhowers of air up through li- 
quors will be of conſiderable uſe in ſeveral other 
reſpects, as well as in diſtillation, as appears by the 
following trials, viz. | 

52. I have been informed, that it is a common 
practice, to cure the ill taſte of cream from the 
food of cows, by ſetting it in broad pans. over hot 
embers or charcoal, and continually ſtirring it, till 
ſcalding hot, and till cool again. But when. I at- 
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tempted. to do, this much ſooner, and more effec- 
tually, by blowing ſhowers of air up through it, I 
ſoon found it to be impracticable, by reaſon of its 
very great degree of frothing up. The ill taſte muſt 
therefore be got out of the milk, before it is ſet for 
cream; which, I have been told, has been practiſed, 
and that with ſome benefit, by giving the milk a 
ſcalding heat, without ſtirring it. 

53. May 22. I ventilated ſome ill-taſted new 
unheated milk of a cow, which was purpoſely fed 
with crow-garlick mixed with cut graſs. After 15 
minutes ventilation the taſte was a little mended ; in 
half an hour's blowing it was ſomething better. At 
the hour's end it had the ſame taſte, but was ſenſibly 
better than the unventilated milk. I was diſappointed 
of an opportunity to repeat the experiment with. 
crow-garlick milk, with a ſcalding heat: it would 
then probably have been ſoon perfectly cured ; as it 
1s reaſonable to believe from the event of the follow- 
ing experiments, vi. 

54. Auguſt 23, four quarts of ill-taſted new milk, 
from a cow, which had fed eighty-four hours on cab- 
bage leaves only,. and drank during that time very 
little water, were put into a leaden veſſel, eight 
inches in diameter, and thirty inches deep. The 
leaden veſſel was heated in a large boiler, and ſet 
into a veſſel of hot water; thereby to give the milk 
a ſcalding heat, and alſo keep it hot. In ten mi- 
nutes ventilation it was perfectly cured of its ill taſte ; 
and after ſtanding twenty-four hours in a broad pan, 
there was a thick ſcum, which was half cream and 
half butter, free from any ill taſte; the ſkimmed 

| milk 


„ 

milk was not ſheer or thin: ſo here is a method to 
make good butter from ill-taſted milk. 

55. The froth of the milk was fo great, by reaſon 
of a too briſk ventilation, as to make it froth over 
the veſſel, which was thirty inches deep; if it had 
not been kept down, by conſtantly lading and break- 
ing the very large bubbles of froth. But when the 
ventilation is more gentle, the froth has riſen but three 
inches from fix quarts of milk, which was nine inches 
deep. The cabbage milk was but fix inches deep. 
I repeated the like operation the ſame day, with the 
evening milk of the ſame cow ; but giving it only a 
heat, that I could bear my fingers in, for a little 
time; with this degree of heat, after forty-five mi- 
nutes ventilation, the milk (though much better 
taſted), yet was not ſo completely cured as the 
former milk. Hence we ſee how neceffary heat is, 
to volatilize the rancid oil (which gives the ill taſte): 
to. ſuch a degree as to cauſe it to fly off by ventila- 
tion. | 

56. It was obſerved, that what was milked from 
this cow a week after ſhe had done eating the cab- 
bage, had an ill taſte. | 

57. I have not as yet had an opportunity to try to 
cure, in the ſame manner, the ill taſte of milk, which 
is occaſioned by cows feeding on autumnal leaves, or 
turnips, they having probably eaten this autumn 
the fewer leaves, on account of the plenty of graſs, 
occafioned by much rain; which has hitherto pre- 
vented turnips from being rancid, which are obſerved 
to be moſt ſo when they ſhoot out in the ſpring. As 
opportunities offer I purpoſe to make trials, which 
I conclude others will alſo do, which will probably 


Co] 
be attended with the ſame good effects as that on 
the cabbage milk. | | 
58. But though the ill taſte of milk from feeding 
on cabbage leaves was thus effectually cured by vo- 
latilizing with heat and diſſipating by ventilation the 
rancid oil, yet the bitter taſte of a ftrong infufion of 
chamomile flowers in fix quarts of water was not 
ſenſibly abated by an hour's ventilation of it, while 
ſcalding hot. 8 
59. I am informed, that, in Devonſhire, they ſet 
the pans of milk on trivets, making fires under 
them, to give the milk, gently and gradually, a ſcald- 
ing, but not a boiling heat, which would diſturb the 
rifing cream; and then ſet it on the floor in the milk- 
houfe to cool, where in twelve hours it has a thick 
ſcum, partly butter and partly cream. The ſkimmed 
milk is very thin and ſheer ; and the cream in great 
plenty and delicious, except it gets a ſmoaky taſte, 
which it is apt to do; and which might probably be 
prevented, by having a range of as many ſtoves as 
there are pans of milk to be uſed at one time; all 
to be warmed by one fire, either at one end, or the 
middle of the flue or funnel in the brick-work, which 
conveys the ſmoke and heat under the ſtoves. And 
as the pans neareſt to the fire will ſooneſt have their 
due heat, on their removal to bring the fartheſt and | 
cooleſt pans neareſt the fire; and inſtantly covering 
the uncovered ſtoves with proper covers to prevent 
the heat and ſmoke from coming out; by this means 
the milk would all be ſoon heated, with any kind 


of fuel, and that with much leſs in quantity than in 
che common way, 


60, And 
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60. And the more effectually to prevent the ſmoke 
rom coming at the milk, it may be well to have 
the broad outer rim of the nf turned perpendicu- 
larly downwards, three or four inches, that it may 
enter deep into a circular groove of ſand; and if it 
ſhall be needful, the ſand may be wetted in order the 
more effectually to prevent the paſſage of the ſmoke. 
I thought of this method about fifty years ſince, on 
taſting the ſmoaky butter in Somerſetſhire. By the 
ſame means the poor might fave much fuel in "boil. 
ing the pot, eſpecially in ſummer, when a fire is 
wanted only for boiling the pot. 


61. When any pans are to be removed from the 
ſtoves, the aſcent of the ſmoke through the unco- 
vered ſtove may be prevented by firſt cloſing the 
flue near the fire, by an iron ng ſhutter or re- 

62. Milk mi ght thus moſt commodiouſly be 
heated to a ſcalding heat with little fuel, fit for ven- 
tilation, in a veſſel of a proper depth, ſet in the ſame- 
manner as the pans in a ſtove, to ſecure it from 
ſmoke, with bellows fixed properly near it: (ſee 
PLATE X. Fig. 3.) By this means there would be 
little trouble or cxpence in curing ill-taſted- milk by 
ventilation. 


63. May 14th, merely to ſee what the event 
would be, a gallon of new milk. juſt from the cow 

was ventilated, for an hour and half, which pro- 
duced fix ounces of butter; and though it was ven- 
tilated half an hour longer, yet no more butter was 


made ; it was whitiſh, wanting both the colour and: 
taſte of good. freſh butter. 
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64. I am credibly informed, that in the places 
famous for making the beſt freſh winter butter, 
they ſet the pot of cream in warm water, ſo long as 
till it has acquired that ſmall degree of ſourneſs, 
which it very ſoon has in warm ſummer weather, 
which gives it its agreeable flavour. And in order to 
give it colour, they grate a well-coloured carrot into 
a little milk, which, as ſoon as ſtained, is ſtrained 
from the carrot through a fieve, and then mixed with 
the cream. 

65. It is found by experience, that the quantity 
of cream is increaſed, by putting into the milk a 
little warm water in winter, and cold in ſummer ; 
which being thereby in ſome degree thinned, the 
cream is thereby more eaſily difintangled, ſo as more 
freely to aſcend to the ſurface of the milk. 

66. I ventilated three gallons of ſtinking Jeflops- 
the ſmell of 
the aſcending vapour was vcry offenſive, which offen- 
ſiveneſs abated much in five minutes: In eleven mi- 
nutes the ſmell was much better: In twenty minutes 
the water ſeemed ſweet both in ſmell and taſte; and 


not ſweeter at the end of forty- five minutes, fifteen - 


or twenty minutes will probably ſuffice. . 

67. July 2oth, three gallons of ſtinking ſea- water 
were ventilated ; in five minutes it was much ſweet- 
ened, and no ill ſmell in the aſcending air, though at. 
firſt it was very offenſive: At the end of ten minutes. 
it had a ſmall degree of ill taſte ; after twenty mi- 
nutes no ill taſte or ſmell. It frothed near a foot 
high during part of the ventilation : This from the 


bitumen, &c. 


/ 


68. Some 


FR 
68. Some ſea-water, which was made to ſtink 
with fleſh and ifinglaſs being put into it, was not 


made perfectly ſweet, not even by a ventilated diſtil- 
lation, and an hour's more ventilation after it was 
diſtilled; fo that putrefaction with animal ſubſtances 
is not eaſily completely cured by ventilation. 

69. When the water was 27 inches deep in the 
leaden veſſel, no air could be blown up through it 
by the force of the bellows. But at 18 inches depth 
the air could freely be blown up in ſhowers, thro' 
the water ; when therefore it is requiſite to blow up 
through great depths of water, the bellows may be 
worked with a lever, as ſmiths bellows are worked. 

70. As it is found by experience, that the milk 
and butter of cows, which drink ſtinking water, has 
a very bad taſte, this plainly ſhews, that the water 
retains its putrid quality, when mixed with the blood. 
Whence it is much to be ſuſpected, that the ſtinking 
water, which is drank in ſhips, by retaining its putrid 
quality, even when mixed with the blood, may there- 
by 1 that putrid diſtemper the ſcurvy, as well 
as ſome other diſtempers. And much more does the 
putrid cloſe air in ſhips, which is mixed with the 
blood from the lungs, promote putrid and other 
diſorders. By the ſame means alſo peſtilential in- 
fections are taken in: For as the ſalutary properties 
of good air are conveyed by the lungs, fo are alſo the 
malignant qualities of bad air. 

71. Thus alſo the putrid water in marſhy aguiſh 
countries, may be a cauſe of agues, as well as the 
putrid air, which they breathe ; which, as well as 
the putrid water, may probably carry ſome of its 
ꝓutrid quality into the blood through the lungs. 
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* Fhis method therefore of ſweetening ſtinking water, 
by, blowing ſhowers, of air up through the Rinking 
water. of ſome aguiſh places, may be beneficial. 

72. Live fiſh may well be — feveral miles, 
by blowing now. and 1 freſh air up through the 
water, without the trouble of changing the water : 
for this ventilation. will. not only keep the-water ſweet, 
but alſo enrich it with air, which; is neceſſary for the 
life of fiſhes; with which air they ſupply their _—_ 
by breathing the water, thin ſpread; between their 
gills; but ſtinking water wall kill fiſh. 

73. 1 have found, that much of the heating oil 
may be got out of tar-water, by blowing ſhowers of 
air up through it when ſealding- hot, for 15 or 30 
minutes, the longer the better; the leſs volatile, and 


more ſalutary acid remaining. 
Explanation of the Figures. Pl ATE X. 


Fig. 1. (oo pr) a tin or copper air-box, fix inches: 
diameter, and an inch and half deep from (o to p.) 
The lid of the box full of holes, one twentieth inch 
diameter, and about a 2 of an inch diſtant 

from each other. 

(g E70 a nozel ſoldered to the lid of the air-box, . 
into which the tin-pipe (a g i E) is fixed ſo as to 
take in and out; this pipe to be two feet long, 
and fix tenths inch diameter. 

(2.6) a bend in the pipe five inches long, to which 
is faſtened the — pipe (ec d 772 ) fix inches 
long ; to which. the. noſe. of. the bellows. is fixed 
at (af). 

Fig, 2. 
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Fig. 2. (giklooxx) the lid of the box, whoſe 


rim (ox 0x), is a quarter of an inch deeper than 
the box (op Fig 1), that the air-holes (o) may be 
pierced in its upper-part; and the lower-part is 
ſcolloped with wide ſcellops, for the air to paſs 
through the holes (pp Fig. 1.) 

Fig. 3. () the milk-boiler, with the broad rim 
(cd), and perpendicular rim (ce df) ſoldered to 
the horizontal rim ; the cular rim to en- 
ter the circular groove (ef) four inches deep full 
of ſand, thereby to prevent the aſcent of the 
ſmoke from the fire-ſtove. 
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LVII. Extract of a Letter of Thomas Bar- 
ker, Eſq; to the Reverend James Bradley, 
D. D. Aſtronomer Royal, and F. R. S. con- 
cerning the Return of the Comet, eupectea 
in 1757, or 1758. 


81 R, Lyndon, near Uppingham, Rutland, Dec. 17, 1754. 


Redd March'v0, \ S we expect the comet of 1531, 
755 


1607, and 1682, to return in 
1757 or 1758, it is proper to be aware where to 
look for it. But that will be very different, ac- 
cording to the time of the year it comes; and its 
period is not ſufficiently known to fix the month 
of its next perihelion, which ſhould be July 25, 
1757, according to its laſt period; but the length of 
that before would make it Oct. 25, 1758. I have 
therefore, in 12 ſhort tables, given the apparent path 
of the comet, fuppofing its perihelion any month in 
Y y 2 the 


[ 348 ] 

the year, with its curtate diſtance from the earth; and 
the two firſt articles of each are the places, which it 
would probably begin to appear in. Theſe will ſhew 
in general the courſe of the comet, eſpecially at its 
firſt appearance, which is moſt wanted; but cannot 
be depended on where its motion is ſwift, and may 
be 40 in a day, the beginning of May, or middle of. 
October. From theſe tables, compared with the 
ſcheme, I have made another, where the comet 
would begin to be ſeen any month in the year. 
To conſtrue the places, on a large ſheet of paſte- 
board, I divided the circumference of a circle ten. 
inches radius into degrees, for the magnus orbis. 
On the right point of the ecliptic and focal length I 
drew a parabola like that obſerved in. 1682, round: 
the ſun, the center of the circle, and marked 
fourth day's motion from the 8 and the 
line of its nodes. The co-fine of the comet's incli- 
nation ſet off on diculars to this, towards the 
ſeveral points of the parabola, forms the projection 
of it, or points in the plane of the ecliptic, over 
which the comet is at any time perpendicular. 
To find the comet's place at any time, count how 
long it is before or after its perihelion, and mark the 
place in the projection of the parabola: lay one edge. 
of a parallel ruler through that point, and the place 
the earth is then in, and the other edge paſſing thro”. 
the ſun, will cut the magnus orbis at the geocentric 
longitude of the comet: The tangent of the comet's 
inclination making the perpendicular from the co- 
met's projected place to the line of nodes, the ra- 
dius is the tangent of its apparent latitude, making 
the curtate diſtance of the comet from 29 
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Cu 


ion thus; draw two lines, make- 
7e 56: on one of them ſet off the 


radius. 
ing an angle 


1 7 


ſame, 


from the comet's projetted place, and 
ndicular to the other; or, which is they 


om the _— in the parabola ; 
+_real place in the tangent of 
1 


One obſervation of a known comet will, on ſuch 

a ſcheme, determine. in ſome , meaſure its whole 
co for, from: the earth's place, draw the ob- 
ſerved longitude of the comet, where that cuts the 
projection of the ' parabola: is the comet's place; to 
which. if the obſerved latitude agrees, it confirms it: 
Then the other data being already known, and one 
place given, its whole courſe may be traced. Such 
a ſcheme may be alſo of uſe to find the periods of 
comets, where the deſcription of one is not good 
enough to find its orbit by ; for if an old comet was - 
ſeen in Auguſt, i in =, or in S, with ſouth latitude, . 
or very bright in January, it cannot be the comet of 
1682 ; but if in November in 8, near the ecliptic, 
it may. It then remains to ſee, whether the reſt of 
the inden will agree with 'the courſe it would 
in that caſe take: if it does, then, as the account is 
more or leſs perfect, there is a greater or leſs proba- 
bility of its being the ſame. (See PLATE XI.) 


and let fall a perpen 
the 


A Tax. 


A Tang ſhewing where the Comet may be expected to begin to appear any Month. 


Lat. 
Small increaſing 8. 
Small N. or 8. 


7 Weeks after Perihelion 
T Month after Perihelion 


2 or 3 Weeks after 


| about Perihelion 


t, 2; or 3 Weeks 


2 to 5 Weeks before 


5 to 8 Weeks before 
2 Months before Perihelion 
2 or 3 Months 


3 Months before Perihelion 


Ito 14 Weeks 


> 
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LVIII. An: extraordinary and fur grifing Ap ttation 


of the Waters, though * withonf any perceptible 
Motion of the Earth, having been ferred 75 va- 
rious Parts of this Thand, þ maritime and in- 


land, on the ſame Day, and chiefly about the Time, 
that the more violent Commotions of both Earth and 
Waters ſo extenſively affefted many very diftant 
Parts of the Globe; the following Accounts, re- 
lating to the former, have been tran anſmited to the 


Society; in which are ſpecified the Times and Places 


when and where they- happened. 


LETTER I. 


From Mr. John Robertſon, F. R. S. to Tho. Birch, 
D. D. Secret. R. S. 


At Portſmouth, in Hampſhire. 


© "BW Ty 

Read Nov. 27, HE firſt notice I had of any un- 
5 common motion of the waters in 
the docks at Portſmouth, was by the Whitehall Even-- 
ing-Poſt ; and as I did not hear any lars from 
my acquaintance in the yard, I thought no more of 
it. But on the receipt of your letter I made a mi- 
nute inquiry among the — who ſaw it, of whom 
there were many, and the ſubſtance of their informa- 
tion is as follows. 
On Saturday, Nov. 1, 1755, about 35 minutes 


after ten in the morning there was obſerved 1 in the 
— TRENT 


*- Sce the note on the letter from R. Philips. - 
dock 
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. dock-yard at Portſmouth an extraordinary motion. of 
the waters in the north dock, and in the baſon, and 

at two of the jetty-heads. | 
In the north dock, whoſe length is about 229 
feet, breadth 74 feet, and at that time about 17 
feet depth of water, ſhut in by a pair of ſtrong gates, 
well ſecured, his Majeſty's ſhip the Goſpert of 40 
guns, was juſt let in to be dock d, and well-ſtay'd 
by guys and hawſers (certain large ropes. ſo called). 
On a ſudden the ſhip ran backwards near three feet, 
and then forwards as much, and at the ſime time 
ſhe alternately pitch'd with her ſtern and head to the 
depth of near three feet; and, by the libration of tha 
water, the gates alternately opened and ſhut, reced- 

ing from one another near four inches. 


In the: baſon, whoſe length is about 240 feet, 
'breadth 220 feet, and at that time about 17 feet 
depth of water, ſhut -in by two pair of gates, lay 
the Berwick of 70 guns, the Dover of 40 guns, both 
.in:a direction nearly parallel to the Goſport ; and a 
- merchant ſhip of about 600 tons, unloading of tar, 
lying in an oblique direction to the others. Theſe 
. hips were obſerved to be agitated in like manner 

with the Goſport, and the tar-ſhip to roll from fide 
to fide: The ſwell of the water againſt the ſides of 
the baſon was obſerved to be nine inches ; one of the 


workmen meaſured it between the librations. | 
The Naſſau, a 70 gun ſhip, lying along-fide a 


jetty-head, between the north dock and the baſon ; 
alſo the Duke, a 90 gun ſhip, lying againſt the next 
je(ty-head, to the ſouthward, both in a direction 
early at right angles to the others, were obſerved to 

be 
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be rock'd in the ſame manner, but not quite ſo vio- 
lently : Theſe two ſhips lay in the harbour. 
I cannot learn, that the motion was obſerved in 
any other of the ſhips lying in the harbour, or by 
any perſon on land, not even by thoſe, who ſtood 
near the borders of the dock, baſon, and jetties, and 
ſaw the motion of the ſhips. 

The dock and baſon lie nearly eaſt and weſt, on 
the weſt fide of the harbour. I am, 


Portſea, Nov. SIR 
"IRE Your moſt humble 
and obedient ſervant, 
J. Robertſon. 


LETTER. II. 


Prom Philip Carteret Webb, Eſquire, F. R. S. to 
Thomas Birch, D. D. Secr. R. S. 


In Suſſex, and the Southern Parts of Surrey. 


SIX. Buſbridge, Nov. 10, 1755. 


Read Nov. 20, O U probably have had a circum- 
"In ſtantial account of the extraordi- 
nary motion of the water in the dock and baſon at 
Portſmouth, the firſt of November, between ten and 
eleven in the morning. An appearance ſomething 
like it was obſerved about the ſame time, in ſeveral 
confined waters in different parts of Suſſex and 
Surrey. 
Vor. 49. Z 2 In 


K wc i 3 — — 
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In my garden at Buſbridge, near Godalmin in 
Surrey, on Saturday the firſt of November 175 5, at 
half an hour after ten in the forenoon, Philip Smith, 
my gardener, and John Street, and John Johnſon, 
two under-gardeners, were alarmed by a very un- 
uſual noiſe in the water, at the eaſt end of the long 
canal, near which John Street and John Johnſon 
were then at work. On their looking that way, they 
obſerved the water, in that part of the canal, in 
great agitation, attended with a conſiderable noiſe. 
The water ſoon raiſed itſelf in a heap or ridge, ex- 
tending lengthwiſe about thirty yards, and between 
two and three feet above the uſual level of the water ; 
after which the heap or ridge heeled or vibrated to- 
wards the north, or left ſide of the canal, with great 
force, and flowed about eight feet over the graſs 
walk on that fide of the canal, quite up to the arch. 
On the water's returning back into the canal, it again 
raiſed itſelf into a heap or ridge in the middle; after 
which the heap or ridge heeled or vibrated with greater 
force towards the ſouth, or right-hand fide of the 
canal, and flowed over the graſs walk, and thorough 
the ruſtic arch on that fide; and drove a ſmall ſtream 
of water, which runs thorough it, 36 feet back up- 
watds, towards its ſource. During this latter mo- 
tion, the bottom of the canal, on the north' fide, for 
ſeveral feet in width, was quite bare of water. The 
water being returned into the canal, the vibrations 
grew leſs and leſs, but ſo ſtrong, as to make the water 
flow ſeveral times over the ſouth bank of the canal, 
'which is not ſo high as the north bank. In about a 
quarter of an hour from the firſt appearance the wa- 


ter became quiet and ſmooth as before. The 3 
c 
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the water was, during the whole time, attended with 
a great perturbation of the ſand from the bottom of 
the canal, and with a great noiſe, likened by the 

ardeners to that of water turning a mill. During 
the whole time the weather was remarkably ſtill, 
there not being the leaſt wind; and there Was no 
tremor or motion of the earth felt on the ſides of the 
canal. This is the ſubſtance of the account I col- 
lected from my gardeners; I being, when this appear- 
ance was obſerved, in London db 

The canal js 77 700 feet long from weſt to caſt, 
and is about 58 feet wide: there is a ſmall ſpring, 
which conſtant! 


conflantly puny thorough it. The water at 
the eaſt end, where this appearance was obſeryed, 
uſually pens from two to four feet, growing gradu- 
ally deeper to the welt end, where it pens to about 
ten feet. No motion was taken notice of in the 
water at the weſt end of the canal. The firſt vibra- 
tion, which drave To water over the graſs walks, was 
from ſouth to north. The graſs walk on the north 
ſide of the eaſt end of the canal is 14 inches, and 
that on the ſouth ſide about ten inches higher than 
the uſual level of the water: the higheſt part of the 
walk, over which the water flowed, is about 20 inches 
above the water-level. Gt: 

I am informed, that the water was affected about 
the ſame time in the following places. 

In a mill-pond, at Medhurſt in Suſſex, the ſudden 
agitation and ſwell of the water rolling toward the 
mill was ſo remarkable, that the miller imagined 
a ſluice had been opened at. the upper end of the 
pond, and had let a back-water into it; but upon 
ſearch it was found to be ſhut as uſual. Below the 


2 2 2 mill 
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mill the ſwell of the water was ſo great, as to drive 
the ſtream upwards, back into the conduit of the 
mill. 
At Lee, in the pariſh of Whitley, in Surrey, about 
five miles from Buſbridge, between Buſbridge and 
Medhurſt; the water in a canal or pond belon ging 
to Mr. Luff was fo violently agitated, that the gar- 
dener, on the firſt appearance, ran for help, thinking 
a number of otters were under the water, deftroy- 
ing the fiſh. 
In a mill-pond, near Guilford in Surrey, a like 
ſwell and agitation of the water, I am told, was ob- 
ſerved by ſeveral perſons, one of whom ſtood all the 
time on a bridge of wood, over the pond. Not the 
leaſt tremor or motion of the earth was, I am told, 
felt in any of theſe places, or at the bridge at Guil- 
ford. Theſe are the circumſtances J have been able 
to collect relating to this affair, which, if you think 
proper, you may communicate to the Society. Iam, 


Dear Sir, 


Your moſt affectionate 


and very obedient ſervant, 


Philip Carteret Webb. 


LETTER 


11 
LETTER III. 


From Swithin Adee, M. D. F. R. S. to Philip Car- 
teret Webb, E/; F. R. 8. 


SIR, Guildford, Nov. 19, 1755. 
Read Nov. 27, F Made inquiries at our mill, and of the 
1755: neighbours near the river, but can hear 


nothing of the agitation of the water. Mr. Wright 
informs me, that he ſaw it in the back ſtream ſwell 
very conſiderably, and come with violence againſt 
the bank; but. did not obſerve any ſenfible reflux ; 
nor could he inform me in what direction the water 
moved, I am, 


SIR, 
Your moſt obedient humble ſervant, 


S. Adee.. 


LI TS K IF, 


From Swithin Adee, M. D. F. R. S. to Philip Car- 
teret Webb; E/q;- F. R. S. 


| SIX. Guildford, Nov 25, 1755. 
Read Nov. 27, T Have met with a very particular ac- 
3 count of the agitation of the water on 


the iſt of this month. An old ſenſible ſerious man, at 
Mrs. Wilſon's, in the pariſh of Cobham, was watering 
a horſe in hand, at a pond cloſe by the houſe, which 
is fed by ſprings, and had no current. The me 

ES. 
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fixes was about ten in the morning, but their clock 
goes too flow. While the horſe was drinking, the wa- 
ter run away from the horſe, and moved towards the 
ſouth with ſwiftneſs, and in ſuch a quantity, as left the 
bottom of the pond bare, then returned with that im- 
petuoſity, which made the man leap backwards, to 
ſecure himſelf from the ſudden approach of the wa- 
ter. It went back again to the Buch, with a great 
ſwell, and returned again. Upon inſpecting the 
place, I found the water muſt have riſen above one 
foot. The ducks were alarmed at the firſt agitation, 
and flew all inſtantly out of the pond. The man ob- 
ſerved, that there was a particular calm at this time 
of day. You will obſerve here were two fluxes and 
two refluxes ſeen diſtinctly. This phenomenon 
will not be very ſurpriſing, ſince we have heard of 
the earthquake in Spain and Portugal. I am, 


SIX. 
Your moſt faithful humble ſervant, 
S. Adee. 


* « 


LETTER,V. 
From Mr. John Hodgſon 0 Philip Carteret Webb, 
EJq; F. R. S. 


S I R, Nov. 26, 175 5, Six o'clock at night. 


Read Nov. 27, I Have juſt been at Petworth, to view 
755 I the fiſſure in the rock near that place, 
but do not think it remarkable enough to claim the 


Society's attention. By the beſt account I can get 
| from 


= 7 = | 


from the people on the ſpot, it was firſt diſcovered 
by the _—_— of earth being caſually waſhed away. 
It was then a ſmall chink, which was afterwards en- 
larged by children at play; and it is now about two 
feet wide at the — and two yards high, exactly 
fronting the ſouth. It is true, that farther in, it ſhews 
evident marks of a rent, or violent ſeparation ; for 
the rock on each fide is jagg d into ſimilar breaks; 
but when this rent was made, is the queſtion. It is 
certain, that ĩt preceded the late extraordinary agita- 
tions of water; all the inhabitants agreeing, that it 
has continued in the ſtate it is now in near three 
months. I threw ſeveral ſtones in, and heard them 
rattle againſt the ſides for a conſiderable time. A boy 
was let down to fetch up a dog, that had been thrown 
in. He went to the length of a cart-rope and an half, 
which was tied to his body; and, by his account, it 
appears to be a fort of a concamerated room, though, 
he ſays, he did not reach the bottom, but ſtood upon 
the edge of a prominent rock. I was in hopes it would 
have afforded ſomething to confirm-the late motions 
of the water; but, from all circumſtances, it ſeems 
to be of much longer ſtanding. | 

As to the ponds near Medhurſt, every body agrees, 
that there was an extraordinary ſwelling of the water 
the ſame day that phenomenon was remarked in 
yours. The water-was thrown ſeveral feet above its 
banks, both at north-mill, at ſouth-pond, and the 
pond in Lord Montacute's park ; and at the firft of 
theſe, upon its retreat, left ſome fiſhes upon dry 
land. IJ. am, Sir, 

Four obliged humble ſervant, 


J. Hodgſon. 
LETTER 
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IIs Af LETTER VI. 


04 20 


From Cranbrook 7 in „ +5 to William Tempeſt, Ejq; 
'53 439 Ait 1 1 » R | 
ain Gt 2803 5 Nov. 7. 1755- 
IHE people here are very much 
I alarmed on account of an earth- 
qu happe ned laſt Saturday, (Nov. the 1). 
1 felt — a of it, but ſome people — they did. 
122 that the earth moved ; only the waters 
.of- ſeyeral ponds, in this and the adjacent pari ſhes, 
were in fuch motion, that they overflowed ti, cir 
banks, and. then ene . ug overflowed the 


Ertrag of LE T T E. R vn. 
Communicated by John Prin ole, M. D. F. R. S. 


| Chereniag, in Kent, Nov. 16, 1755. 
Read Nov. 20, HE accounts from Portſmouth, 


7. and other places, about the agita- 
tion of che water, I now more readily believe, as the 
ſame thing has-happened at Tunbridge-town, in the 
river there, and in a pond at a place, a few miles 
from hence, called Eaton-bridge ; the particulars of 
which were told to one of our ſervants by an eye- 
witneſs. 

The pond is about an acre in fize, and acroſs it is 
a poſt and rail, which is almoſt quite covered by the 
water. Some people heard a noiſe in the water, and 
imagining ſomething had tumbled in, ran to ſee what 
was the matter; when, to their ſurprize, they ſaw the 


water 
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water open in the middle, fo as that they could ſee 
the poſt and 'rail a good way down, almoſt to the 
bottom, and the water daſhing up over a bank about 
two feet high, and perpendicular to the pond. This 
it did ſeveral times, making a great noiſe. They 
did not feel the leaſt motion upon the ſhore, nor was 
there any wind, but a dead calm. This happened 
yeſterday fortnight, being Saturday the fiſt of No- 
vember. I ſuppoſe we may hear more accounts; 
and perhaps the fame thing happened here, though 


unobſerved. 


1, TT TRE YALL 


From Mr. Henry Mills o Thomas Birch, D. D. 
Secret. R. S. 


SIR, Rotherhithe, Dec. 15, 1755. 


Read Jan. 8, 8 I am informed, that an account of 

— what I obſerved in the Thames, 
Nov. 1. would not be unacceptable to you, the fact 
was briefly this. Being in one of my barges, unload- 
ing ſome timber, between eleven and twelve a clock, 
both myſelf and ſervants were ſurpriſed by a ſudden 
heaving up of the barge from a ſwell of the water, 
not unlike what happens when a ſhip is launched 
from any of the builders yards in the neighbourhood. 
But the ſtate of the tide did not then ſuit with the 
launching of ſhips, and I am fince certain, that no 
ſhip was launched at that time. After the barge 
had alternately roſe and ſunk three or four times with 
a motion gradually decreaſing, the water became 
quiet again; and I attended no further to an inci- 
Vor. 49. | Aaa dent 
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dent of ſo ſhort duration, till the reports of the agi- 
tation ſeen in the ters of ſeveral ponds brought it 
again into my y. Whereupon, conſulting my 
memorandum-book, I found, 44 ] was 
then doing, that the day, on which this happened, 
was the firſt of November. I am, 


| Your moſt obedient ſervant, 
Henry Mills. 


— - 
— — — - 


IX. 


An Account of the Agitation of the Water in Peer- 
leſs-Pool, zear Old-Street, London. By Thomas 
Birch, D. D. Secret. R. &. 


Read Dec. 18, PO N the reports, which I had re- 


"233" | ceived from ſeveral gentlemen, 
that the agitation of the waters obſerved in many 
parts of England, Scotland, Ireland, Holland, Cc. 
on Saturday November 1, 1755, had been likewiſe 
taken notice of in Peerleſs-Pool, near Old- ſtreet 
road, being curious to have as authentic and circum- 
ſtantial an account as poſſible of a fact, which I had 
not heard to have been remarked in any other part 
of London, or its ſuburbs, I went thither on Saturday 
December 6, 1755, and took down the following 
particulars relating to it, from the mouth of one of 
the two waiters there, who were eye-witnefles of it. 
He being engaged between the hours of ten and 
eleven in the morning, with his fellow-waiter, in 
ſome buſineſs near the wall incloſing the ground, 
whic 
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which contains the fiſh-pond, and accidentally caſt- 
ing his eye on the water, was ſurpriſed to ſee it 
greatly moved without the leaſt- apparent cauſe, as 
the air was intirely cam. This occaſioned him to 
call to his companion to take notice of it, who at 
firſt neglected it, till being urged to attend to fo ex- 
traordinary an appearance, he was equally ſtruck 
with the ſight of it. Large waves rolled flowly to 
and from the bank near them, at the eaſt end, for 
ſome time, and at laſt left the bed of the pond dry for 
ſeveral feet, and in their reflux overflowed the bank 
ten or twelve feet, as they did the oppoſite one, 
which was evident from the wetneſs of the ground 
about it. This motion having continued five or fix 
minutes, the two waiters ſtept to the cold bath near 
the fiſh pond, in order to ſee what paſſed there; but 
no motion was obſerved in it by them, or by a gen- 
tleman who had been in it, and was then dreffing 
himſelf, and who, upon being told of the agitation 
in the fiſh pond, went directly thither, with the 
waiters, and was a third witnefs of it. Upon the 
ceafing of it, all three of them went to the pleaſure 
bath, between which and the fiſh pond the cold bath 
is fituated ; but they found the ſaid pleaſure bath 
then motionleſs, but to have been agitated in the 
fame manner with the fifh pond, the water having 
left plain marks of its having overflowed the banks, 
and riſen to the bufhes on the fides of them. The 
waiter likewiſe informed me, that the motion in 
the fiſh pond had been obſerved with great ſurprize 
by ſome perſons in a houſe belonging to Mr. Kemp, 
the maſter of Peerlefs-Pool, fituated at a ſmall di- 
ſtance from that pond, and commanding a full view 
of it. 
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An Account of the Agitation of the Water at Roch- 
ford in Eſſex, Nov. 1, 1755, in a Letter from the 
Reverend Mr. Thomlinſon to the Rev. Dr. Sykes, 
D. D. Dean of Burion. Communicated by Tho. 
Birch, D. D. Secret. R. S. 


Chriſtmas-Day, 1756. 


Read March 11, TT will ſurpriſe you to hear, that we 

1756. had ſome ſymptoms of an earthquake 
at this place, on the very ſame day, and about the 
ſame hour, in which the late dreadful convulſion of 


the earth was in ſo particular a manner fatal to Por- 


tugal. One inſtance of it was of a pond in a cloſe 
of Mr. Sly's, adjoining to the church- yard; where 
the water was obſerved by Mr. Sly himſelf, to flow 
a conſiderable way up the mouth of the pond, and 
then returning, to flow up the oppoſite fide, repeat- 
Ing this fort of motion for about a quarter of an 
hour. What is further remarkable in this caſe is, 
that, at the very time of this fluctuation, Mr. Sly 
had the curiofity to examine the condition of two- 
other ponds, which are but a ſmall diſtance from 
the former, and found them both very till and quiet. 
It may deſerve notice, that the motion of the water 
in Mr. Sly's pond was only from eaſt to. weſt, and 
from welt to caſt, alternately. Whether the fluctua- 
tion in thoſe other ponds, which have been men- 
tioned in the news-papers, was the ſame, it may be 
worth while: it will at leaſt be a matter of curioſity 
to inquire. Mr. Sly's pond is very large, and almoſt 

| round: 
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felt at two places in that neighbourhood, on the ſame 
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round. Its mouth is on the eaſt fide. The two neigh- 
bouring ponds lie in length from north to ſouth, and 
are comparatively very narrow in their breadth, from 
eaſt to weſt ; which may in ſome meaſure account 
for the motion of the water in them, if there was 
any, being leſs obſervable : but I have no reaſon to 
ſuppoſe there was any, as Mr. Sly could diſcern 
none. Mr. Sly, immediately on his return home, 
informed his family of this very aſtoniſhing and un- 
accountable accident, and had not the leaſt ſuſpicion 
at that time of there being any earthquake, either 
here or in any other part of the world. 


LETTER XL 


From Mr. Richard Philips. Communicated by Lewis 


Cruſius, D. D. F. R. F. 
In Berkſhire, near Reading. 


SIR, Strand, Jan. 12, 1756. 


Read Jan. 15, INCE I had the pleaſure of ſeeing 


1756. 
Reading relating to the earthquake, &e. which was 


day, and about the ſame time, that the great cata- 
ſtrophe happened at Litbon. 

At my fiſter's requeſt, a gentleman of our ac- 
quaintance has been fo obliging to go himſelf to 


Mr. Pauncefort's, where the effects of it were molt re- 


markable, and had the following account from the 


perſon, who felt and ſaw the whole proceſs of this 


phznomenon. On the firſt of November laſt, at 
about 11 O clock in the morning, as Mr, Pauncefort's 


gardener 


you, I have received letters from 
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ardener was ſtanding by a fiſh-pond in the garden, 
ho felt a moſt violent * trembling of the earth, di- 
realy under his feet, which laſted upwards of fifty 
ſeconds : immediately after which he obſerved, that 
the water in the pond was in a very unuſual motion, 
and ſuddenly thrown on the oppoſite fide, leaving 
that, on which he ſtood, quite dry for the ſpace of 
two yards, and continued 1n that ſtate for two mi- 
nutes, or thereabouts, when it returned as before, and 
collecting in or near the middle of the pond, roſe 
about twenty inches above the level of the water on 
each fide, and continued ſo for two minutes in vio- 
lent agitation, which the gardener deſcribed to be 
like the boiling of a pot. 
Of the other affair, which happened at Captain 
Clarke's at Caverſham in Oxfordſhire, a mile diſtant 
from Reading, my fiſter, who has inquired what the 
effects of it were there, writes, that Captain Clarke 
was alarmed with a very great noiſe, as if part of 
the houſe had been falling down : upon examina- 


tion however it did not appear, that the houſe was 


at all damaged ; but a vine, which grew againſt it, 
was broken off, and two dwarf trees (ſuch as are 
uſed in eſpalier hedges), were ſplit by the ſhock. 
She could not learn exactly how long it laſted, but as 
it happened at the ſame time as that at Mr. Paunce- 
fort's, it is probable it continued as long as the trem- 
bling of the earth did there, which was near a mi- 


* This is the only account, that mentions any tremor of the 
earth to have accompanied the agitation of the waters in this 
iſland: and the next account of the very ſame matter, does not 
take the leaſt notice of any. 
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nute, Theſe, Sir, are the particulars of the account 
I have received, the truth of which may be de- 
pended on; and if the communication anſwers your 


expectation, I ſhall be extremely glad of it. 1 am, 
S I R, 


Your moſt humble ſervant, 
Richard Phillips. 


LET I ER AL 


An Account of the ſame. Communicated by the Rev. 
John Blair, LL. D. F. R. . 


| Read Dec. 18, N Saturday, November 1, 1755, at 
Waco Earley - Court, near Reading in 
Berkſhire, in a ſmall fiſh-pond near the houſe of 
Edward Pauncefort Eſq; the water was obſerved 
about eleven a clock in the forenoon to be in a. 
ſtrong agitation, like that of the tide coming in. The 
firſt motion of the water was from the ſouth end of 
the pond to the north end, leaving the ground or 
bottom of the fiſh-pond on the ſouth end altogether 
without water, for the ſpace of fix feet. It then re- 
turned, and flowed at the ſouth end, ſo as to rife 
three feet up the banks, and immediately went back 

. again to the north, where it likewiſe flowed three 
feet up the banks; and in the time betwixt the. flux 
and reflux, the water ſwelled up in the middle of the 
pond like a ridge, or riſing part of land. This mo- 
tion or agitation of the water, from ſouth to north, 
and from north to ſouth alternately, backwards and 


forwards, 
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forwards, laſted about the ſpace of four minutes of 
time ; and there ſeemed to be little or no motion in 
the direction of eaſt and welt, the weather being 


perfectly calm during the whole time. 


LETTER XIII. 


In Oxfordſhire, at Shirburn-Caſtle, the Seat of the 
Earl of Macclesfield, Preſ. R. S. as appears by 
the following Account, communicated by his Son the 


Lord Viſcount Parker, F. R. S. then upon the Spot. 


Read Nov. 20, N Saturday November 1, a little 
"035" after ten o'clock in the forenoon, 
walking in the garden at Shirburn-Caſtle, in Oxford- 
ſhire, I perceived the gardener, who was coming to- 

wards me by the end of the moat, on a ſudden ſto 
ſhort, and look earneſtly into the water. As I four? 
by his intentneſs, that he ſaw ſomething extraordi- 
nary, I went towards him, and perceived immedi- 
ately a very ſtrange motion in the water. There was 
a pretty thick fog, not a breath of air, and the ſur- 
face of the water all over the moat was as ſmooth 
as a looking-glaſs; notwithſtanding which, in that 
corner of the moat near which I ſtood, the water 
flowed into the ſhore, and retired again ſucceſſively, 
in a ſurpriſing manner. How long it had done ſo 
before 1 came, or in what manner it began to move, 
I cannot tell. The flux and reflux, when I ſaw it, 
were quite regular. Every flood began gently ; its 
velocity increaſed by degrees, till at laſt, with great 
impetuoſity, it ruſhed in till it had reached its full 
height, at which it remained for a little while, and 
then 
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then again retired, at firſt gently ebbing, at laſt fink- 
ing away with ſuch quickneſs, that it left a confider- 
able quantity of water entangled amongſt the peb- 
bles, laid to defend the bank, -which run thence in 
little ſtreams over the ſhore, now deſerted by the 
water, which at other times always covers it. As 
the ſlope of the fides of the moat is very gentle, the 
{pace left by the water at its reflux was conſiderable, 
though the difference between the higheſt flood and 
| loweſt ebb of theſe little tides, if I may be allowed 
the expreſſion, was but about four inches and an half 
perpendicular height; the whole body of water ſeem- 
ing to be violently thrown againſt the bank, and then 
retiring again, while the ſurface of the whole moat 
all the time continued quite ſmooth, without even 
the leaſt wrinkle of a wave. The time it took up 
in one flux and reflux, as I did not then obſerve it, 
I cannot pretend to gueſs at. There happened to lie 
at the bottom of the water, about four — deep, as 
I believe, ſeveral pieces of white paper; and I could 
perceive them move backward and forwards, keeping 
pace with ſome weeds, and other things, which 
floated on the top of the water backward and for- 
ward, as it ebb'd and flow'd. Being deſirous to 
know, whether the motion was univerſal over the 
the moat, I ſent a perſon to the other corner of it, 
at the ſame end that I ſtood, and about 25 yards 
from me, to examine whether the water moved there 
or not. He could perceive no motion there, or hardly 
any; but another, who went to the north-eaſt corner 
of the moat, diagonally oppoſite to me, found it as 
conſiderable as where I was. As I imagined, tl at, 
in all probability, the water at the corner diagonally 
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oppoſite to that where I ſtood, would fink, as that 
by me roſe, I ordered him to ſignify to me, by call- 
ing out, when the water by him began to ſink, and 
when to riſe. This he did, but to my great ſur- 
prize I found, that, immediately after the water be- 
gan to riſe at my end, I heard his voice calling to 
me, that it began to riſe with him ; and in the ſame 
manner I heard, that it was ſinking at his end, ſoon 
after I perceived that it began to fink by me. He 
might ſtand about ninety or a hundred yards from 
me. I ſent a perſon to a pond juſt below where I 
ſtood, who called to me in the ſame manner. The 
water roſe and fell in that pond ; but though he ſtood 
at the ſouth-weſt corner of that pond, as I did at the - 
ſouth-weſt corner of the moat, it did not rife and 
fall by him in that pond, at the ſame time as it roſe 
and fell by me in the moat, but ſunk ſometimes when 
the moat roſe, and roſe when the moat funk, as it 
ſeemed by his calling to me, the rifing and falling 
ſeeming to be quicker than in the moat, though but 
little: he might ſtand about forty yards from me. 
I ſent perſons to three other ponds, in all which the 
agitation was very conſiderable. The ſwells, that 
{ucceeded one another, were not equal, nor did they 
increaſe or diminith gradually ; for ſometimes, after 
a very great ſwell, the next two or three would be 
ſmall, and then again would come a very large one, 
followed by one or two more as large, and then leſs 
again, As I did not know when the water firſt be- 
gan to move, I did not think it worth while to ob- 
ſerve when it ſhould be quiet again; but having ſtood 
by the moat a good while, I went away, and return- 
ing again in about half an hour's time, found it per- 
fectly ſtill. 
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LETTER XIV. 


From John Huxham, M. D. F. R. F. t Mr. Wil- 
liam Watſon, F. R. F. 


In Devonſhire and Cornwall; at Plymouth, Mounts- 
Bay, Penzance, Sc. 


5 
Dear Sir, 

Read Nov. 27, LN ROM the 26th of October to the 

"AIP: end, the wind was conſtantly be- 
tween the north and eaſt, commonly north-eaſt, 
the barometer 30. 3 thermometer about 50. The 
north-eaſt wind, and high ſtation of the mercury, 
continued till the 2d of N ovember ; then the wind 
became weſt ſouth-weſt, and the barcatener fell ſome- 
what. During all this time the atmoſphere was un- 
commonly thick, and often foggy, but without rain. 

Saturday, November 1, about 4 p. m. we had 
(juſt about high water) an extraordinary boar, as the 
failors call it. The ſea ſeemed diſturbed about 20 
minutes before, tho' there was very little wind that 
day, or for ſome days before. The ſky ſeemed that 
day very cloudy, in the morning very full of little 
fiery red clouds, in the afternoon very louring, and 
in many places of a very odd copper-colour ; the 
atmoſphere exceffively thick and dark; inſomuch 
that coming down the northern hill towards Ply- 
mouth, one of my ſervants, who is not very curious, 
took notice of it to me, and defired I would guard 
againſt a ſtorm, as he thought near at hand ; but 
not a drop of rain fell. 
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When I came home, one of our ſurgeons, who 
Had then juſt croſſed the ferry at Creſton, a mile to 
the ſouth-eaſt of plymouth, told me, that the tide had 
made a very extraordinary out (or receſs) almoſt im- 
mediately after high water (about 4 p. m.) left both 
the paſſage-boats, with ſome horſes, and ſeveral per- 
fons, at once quite dry in the mud, though the mi- 
nute or two before, in four or five feet water: in 
leſs than eight minutes the tide returned with the ut- 
moſt rapidity, and floated both the boats again, ſo 
that they had near fix feet water. The ſea ſunk and 
ſwelled, though in a much lefs degree, for near half 
an hour longer. I was told, that at the next morn-- 
ing's tide there were ſeveral very large ſurges. 

This boar drove ſeveral ſhips from their moorings, 
and broke fome of the hawſers, and twirled the 
ſhips and veſſels round in a very odd manner. At 
Crunill-paſſage, over another arm of the ſea, about 
two miles weſt of Plymouth, the fame phenomena: 
were obſerved; and in Stone-houſe lake, that com- 
municates with that arm of the ſea, the boar came 
in with ſuch impetuoſity, that it drove every thing 
before it, tearing up the mud, 'fand, and banks, in 
a very ſhocking manner, and broke a large cable, by 
which the foot paſſage-boat is drawn from ſide to 
fide of the lake. 
| Theſe are the moſt remarkable appearances we 
had here, which, I confefs, did not much ſurpriſe 
me, as I had formerly noted phænomena of this na- 
ture more than once or twice in this port, and even - 
more conſiderable; an account of one of which you 
will find in my firſt Volume of Epidemics. But 
when I heard, that at Portſmouth, Holland, in _ 

land, 
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land, Germany, Sc. the waters were ſo ſtrongly agi- 


very ſame day, it rouſed my attention 


tated on the 
greatly, though I am quite loſt in conjecture of the 


cauſe, You will pleaſe to obſerve, that it happened 
not here till about 4 p. m. at — about 11 
a. m. in Holland about 11 a. m. at Kinſale, &c. in 
Ireland not till 3 or 4 p. m. 


LETTER XV. 


From the Rev. William Borlaſe, A. M. F. R. S. to 
the Rev. Charles Lyttleton, LL. D. Dean of Exeter. 


Reverend Sir, 


Read Dec. 18. N Saturday the firſt of laſt month 
"708" November] happened in Mount's- 
bay, and the parts adjacent, the moſt uncommon and 
violent agitation of the fea ever remembered. At that 
time, and for ſix days before, the weather had been re- 
markably calm, the barometer higher than I have 
ever noted it for: three years laſt paſt, and in all thoſe 
_ Farenheit's thermometer varied only from 51 to 
to 543 which is moderately high with us in Cornwall, 
where I have not found it to exceed 64 in the hotteſt 
months this year, ſeldom 60. 
A little after two o'clock in the afternoon, the | 
weather fair and calm, barometer at the higheſt, ther- 
mometer at 54, the little wind there was being at 
north-eaſt, about half an hour after ebb, the ſea 
was obſerved at the Mount-pier to advance ſuddenly / 
from the eaſtward. It continued to fwell and riſe 
for the ſpace of ten- minutes; it then began to re- 
tire, running to the weſt, and ſouth-weſt, with a a 


rapidity - 
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rapidity equal to that of a mill- ſtream deſcending to 
an underſhot-wheel ; it ran ſo for about ten minutes, 
till the water was ſix feet lower than when it began 
to retire. The ſea then to return, and in ten 
minutes it was at the before- mentioned extraordinary 
height; in ten minutes more it was ſunk as before, 
and ſo it continued alternately to riſe and fall between 
five and fix feet, in the ſame ſpace of time. The 
firſt and ſecond fluxes and refluxes were not ſo vio- 
lent at the Mount-pier as the third and fourth, when 
the ſea was rapid beyond expreſſion, and the altera- 
tions continued in their full fury for two hours: they 
then grew fainter gradually, and the whole commo- 
tion ceaſed about low water, five hours-and an half 
after it began. | 
Penzance pier lies three miles weſt of the Mount, 
and the reflux was firſt obſerved here 45 minutes 
after two.: the influx came on from the ſouth-eaſt, 
and ſouth-ſouth-eaft : from whence I gather, that 
the force, from which this agitation proceeded, lay at 
ſouth nearly, or ſouth-weſt of this bay, and the ſea 
reaching firſt the eaſtern lands (which projet a great 
.deal more than thoſe of the weſt), was thence re- 
flected, and came upon the Mount in an eaſterly di- 
rection: but farther on to the weſt this eaſtern cur- 
rent had loſt its ſtrength, and the ſea came into Pen- 
zance from the ſouth- ſouth- eaſt more directly from 
the point of its momentum. Here the greateſt riſe 
was eight feet, and the greateſt violence of the agi- 
tation about three o'clock. 

Newlyn pier lies a mile weſt of Penzance. Here 
the flux was obſerved firſt, as at the Mount, and 
came in from the ſouthward (the eaſtern current be- 
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ing quite ſpent), nearly at the ſame time as at the 
Mount and Penzance, but in a manner ſomewhat 
different; it came on like a ſurge, or high creſted 
wave, with a ſurpriſing noiſe. The firſt agitations 
were as violent as any; and after a few advances and 
retreats at their greateſt violence, in the ſame ſpace 
of time as at the Mount, the ſea grew gradually 
quiet, after it had roſe, to the infinite amazement of 
the ſpectators, ten feet perpendicular at leaſt. This is 
near five feet more than at the Mount pier, and two 
feet more than at Penzance; and I attribute it to the 
angle or creek, in which Newlyn lies, wherein the 
waters were reſiſted and accumulated by the ſtrait- 
neſs of the ſhores, and the bent of the weſtern land; 
whereas at Penzance the waters were leſs confined, 
and conſequently could not riſe ſo high; but at the 
Mount (at that time an iſland) the: fea had full room 
to ſpread and. diſperſe itſelf, and there roſe leaſt of 
all.. 

The agitations of the ſea at Mouſhole (another 
pier in this bay) did not materially differ from thoſe. 
at Newlyn. 

You may imagine, Sir, that as ſoon as this extra- 
ordinary commotion of the water was obſerved in a 
bay ſo full of people, and in all parts of it ſo in- 
tereſted (and particularly now the pilchard-fiſhery is 
in hand), in what paſſes upon the fea, all. hands 
were buſy in endeavouring to preſerve their ſhips, 
boats, and craft. At the Mount the fiſhermen got 
to their boats, then riding off the pier, concluding 
that a violent ſtorm was at hand: they were no 
ſooner on board, than their boats were heav'd in with 
the ſurfe; but they were no ſooner in the pier, and 

ſtruggling 
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ſtruggling to ſecure themſelves and boats, as much 
as their aſtoniſhment would permit, than their boats 
were hurried back again through the gap or mouth 
of the pier with incredible velocity: when they had 
gone off as far as the reflux determined, they were 
carried in, and out again, with an impetuoſity, which 
no ropes could withſtand, and would have deſtroyed 
both men and boats immediately, if in their paſſage 
they had touched the leaſt ſtone of the pier. As 
you know the place, Sir, you will eaſily recollect, that 
what preſerved them was not the rudder, or the oar, 
'but the ſame ſtream and current, which put them 
in danger ; for it had neither in or out-let but thro' 
that narrow gap, and therefore ſet directly in, and 
out. At Penzance there was no damage, nor, what 
ary, at Newlyn, where their boats 
are much more numerous. What preſerved them all 
.(under Providence) was, 'that this rage of the water 
happened a little after noon, when the men were all 
at leiſure to attend their boats : if it had come on up- 
on them in the night, it is thought not one boat out 
of fifty would have been ſaved, and conſequently 
many lives loſt. 
In Guauas lake, the Happy ketch of war veer'd 
round upon her anchors, keeping her head by turns 
to the flux and reflux, and in the decline of the com- 
motion hove the log to eſtimate the velocity of the 
water, and found it to run at the rate of ſeven miles 
in an hour. No motion of the land was any-where 
perceived, as far as I can learn. | 
I have no account of this agitation yet from Scilly, 
but it was perceived at the Land's end; and in the 
north chanel, at the pier of St. Ives, it roſe N 
eight 
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eight and nine feet, and floated two veſſels before 
quite dry, but all ſmooth; no ſea broke. 

In the little harbour of Heyle, about four miles 
north of the Mount on the Severn ſea, the agitation 
did not make its appearance till an hour and a little 
more after the ebb began, which muſt be full an 
hour later than with us, and is cafily accounted for 
the circuit of land at the extremity of this county, 
which the ſwell muſt have made before it could 
reach into the north chanel to St. Ives and Heyle. 
In this inland half-tide harbour it continued viſible 
but an hour and half; the greateſt flux was about 
the middle of that time, the ſurge being at that time 
ſeven feet high ; but in general it rofe and fell but two 
feet only, owing, as I ſuppoſe, to the force and quan- 
tity of water being broke in its advances into ſo re- 
tired a creek. 

At Swanſea, in Wales, further up in St. George 8 
chanel, where their ebb is later ſtill than in Heyle, 
I find the agitation was proportionably later than 
with us, and was not obſerved till after two hours 
ebb, near three quarters after fix. 

At Kingſale, in Ireland, more indeed to the north 
of us, but more open to the Atlantic ocean than 
Swanſea, and farther to the weſt, the agitation reach d 
not a Fall hour after us, but above two hours ſooner 
than at Swanſea, all tending to ſhew, that the force 
came from the ſouth and ſouth-weſt. 

What relation theſe little palpitations or — 
rebounds of the ſea (for, in our parts, we m 
God they were no more) had to the dr con- 
vulſions on the coaſts of Spain and Portugal, whe- 
ther they were the fainter parts of that deplorable 
Vor. 49. Ccc ſhock 


Fg 


Z . 4 /_— 

ſhock at Liſbon, or the expiring effurts of ſome ſimi- 
lar ſubterraneous ſtrugglings of nature farther to the 
weſt; under the Atlantic ocean, will remain uncer- 
tain till more facts and dates appear; but, by the ac- 
counts from abroad, this firſt of November ſeems to 
have been a day of uniyerſal tremor to all the 
coaſts of the weſtern parts of Europe. _ 
I would not be thought to ſuggeſt, Sir, that a 
ſhock fo far off as the coaſt of Spain could be fo 
immenſe, as to propagate a motion of the water 
quite home to our ſhores. I ſhould rather imagine, 
that there were ſeveral ſhocks, and ſome much nearer 
to us, but all perhaps from one and the ſame cauſe 
diffuſed in different portions, and permeating more 
contracted or dilated, but ſtill communicating paſ- 
ſages: I ſhould imagine, that this cauſe affected the 
ſeas and Jand, in proportion to its own force, and 
the ſuperior or weaker reſiſtance of the incumbent 
preſſure ; that where it found the leaſt reſiſtance of 
all, there it found its vent, and the ſwell its cure. 

But theſe diſputable _ I fubmut with great 
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deference to the learn ho live in the center of 
intelligence, as well as of mutual information, from 
one another, and remain, | 


2 SIR, 
Dec. 4, 1755. Your moſt obedient ati 
affectionate humble ſervant, | 


Wm. Borlaſe. 


| 


banks. The whole did not laſt ten minutes, the riſe 


have guſhed out of the earth at that place ; for near 


what is ſaid to be matter of fact, 
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Extra of LETTER XVI.” 
From Swanzey, dated Decem. 8, 1755.  Communi- 
cated by the Rev. John Blair, LL. D. F. R. S. 


_ + N the firſt of November, about two 

"75% I hours ebb of the tide, and between 
fix and ſeven a clock in the evening, at a place called 
White- rock, about a mile up this river, where great 
numbers of ſhips load coal, and diſcharge copper- 
ore, for the uſe of the works erected at that plac 
a great head of water ruſhed up with a great noiſe, 
floated two large veſſels, the leaſt above two hundred 
tons (one whereof was almoſt dry before), broke 
their moorings, and hove them acroſs the river, and 
had like to overſet them, by throwing them on the 


and fall; and, what is moſt remarkable, it was not 
felt in any other part of the river; ſo that it muſt 


the town and mouth of the river there is _ | 
boat, that was paſſing at that time, and had 757 

the whole day, it being our market-day, when that 
boat is conſtantly employed, and there nothing was 
falt of it. This is the beſt account I can get, and 
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Extract of LETTER XVII. 


From Mr. William Arderon, F. R. S. to Mr. Henry 
| Baker, F. R. §. | 


1 6 Norwich January 8, > (1 
Read Jan. 15, "N anſwer to your inquiry, whether any 

1755 Jeagitations of the water had been ob- 
ſerved in this county on the firſt of November, give 
me leave to inform Ton, that two gentlemen and a 
| ſervant went out a ſhooting on the fea-ſhore, from 

Sir Thomas L'Eftrange's, at Hunſton, on the firſt 

day of November, and were in great danger of be- 
ing drowned, by the ſea's ſudden flowing before its 
uſual time, and ſaved themſelves, with difficulty, by 
clambering up the ſides of the cliffs. 


. - o 


LETTER XVIII. 


To Mr. William Arderon, E. R. 8. from Mr. Tho- 
mas Barber in Yarmouth, concerning the Earth- 
. quake on November the firſt Communicated * 
Mr. Arderon. 


Mr. Arderon, January 26, 1756 
Read Feb. 19, J Received: yours of the third ultimi, 
"- and, after the beſt inquiry I can make 
of occurrences here, at the time, that Liſbon was de- 
ſtroyed, can inform you of the following particulars 
related to me. 


John Ives, maſter of a ſhip in the London trade, 
being on board his ſhip, a little before noon, the 
firſt of November (his ſhip was then in Yarmouth 


haven, 


a 


* 
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haven, at the ballaſt-quay, where the caulkers were 
repairing her), obſerved the ſhip had an uncommon 
motion, and that the water was violently agitated, 
and no wind at that time ſtirring to occaſion it. The 
agitation was fo great, that the caulkers left off work 
ſome time ; and they remarked, that the water ſud-. 
denly flowed fix feet, floping on the fide of the 
haven. 

The uncommon motion of the ſhips in Yarmouth 
haven, at that time, by the agitation of the water, 
was taken notice of by Mr. Gooch, a block-maker, 
and his man, at work in his ſhop, fronting the quay ; 
as alſo by Thomas Aldered, maſter of a Yarmouth 
ſhip, who was then walking on the quay, and by 
many others. 

William Dawſon, maſter of a Yarmouth ſhip, then 
going to Gainſborough in Lincolnſhire, was inform'd, 
on her arrival, that the water roſe five or fix feet, 
and fell again in a minute or two, both there and at 
Hull, at that time. : 

Theſe are the moſt material circumſtances I can. 
inform you of relating to this affair. 


LETTER XIX. 
From the Reverend Mr. John Harriſon, Rector of 


Hawkeſhead in Cumberland, to the Right Reverend 
Dr. Edmund Keene, Lord Biſhop of Cheſter. 


My Lord, | 
Read Jan. 15, HE laſt poſt brought me a letter 
2750. from Mr. Lambert of Lancaſter, 


intimating your lordſhip's more particular inquiry 
into 
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- into the phenomenon, which happened here the 1 4 
of November laſt. Some time foon after, I] was: 
called to give baptiſm to a weak child at a houſe 
bordering on Windermere-water, about three miles 
from the head or north end of the lake, and there 
fell in with four boats, two men to each boat, m- 
ployed in drawing with nets for chars. I conſulted 
the fiſhermen, and was told, that but one of their 
boats was in uſe the day the waters were diſturbed, 
and that, at the time of ſuch'agitation, the boat was 
drawn up aground, and one of the men on ſhore, 
and the other fitting in the boat, the lake quite ſtill 
and ſmooth as glaſs, and not a breath of wind, when 
on a ſudden the water ſwelled, floated the boat, 
heaved it up about its length farther upon land, and 
took it back again in the falling back of the wave ; 
atherwiſe it would have been left quite dry. I aſked, 
what depth of water the boat takes? and was an- 
ſwered, ſcarce half a yard. How lo g the flux and 
reflux continued ? About eight or ter; minutes, con- 
tinually decreaſing. What time of the day ? About 
ten in the forenoon, but that, having no watch, they 
could not be exact. Did the man on land feel no 
trembling under him, or did they hear any noiſe ? 
No. I have alſo inquired of ſome ferry- men, buſy 
at the time on ſhore, about the middle part, 1. e. 
about five miles from each end of the lake, who gave 
me the like account in every particular, only that 
their boat was moor'd, and could not be driven on 
ſhore. I aſked them, that ſuppoſing one had ſtood 
at the water's edge while it was ſtill, how deep, 
7 imagined, the ſwell would have taken him ? 

was anſwered, they thought, up to the _ } 
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Mr. Sandys, of Graythwaite, tells me, that bis 
huſbandman, and one of his fa.mers, were that fore- 
noon at work in a field, within fight of the lake, 
about two miles and a half from the foot or ſouth 
end of it, and, on their return home, told him, that 
about ten a clock they heard a noiſe from towards 
the water like, as they could imagine, the ſound of 

the ſlate off the whole ſide of any large building, 
fliding down the roof at once; that they it 
to be ſome ſtrong guſt of wind coming at a diſtance, 
but as they could not afterwards ſee a twig ſtir, they 
were at a loſs to conjecture whence it — ; 
that the water was — ſtill before and ſmooth, but 
on that noiſe they bed a narrow rippling (to uſe 
their own ma 1 from the point of a rock, not far 
from them, acroſs the lake, but were not mgh 
enough to obſerve any other agitation. I have alſo 
confulted a ferryman belonging to Thirſton-water, 
commonly called Coniſtone- water, a lake about five 
miles in length. He ſays he was ſtanding, at the 
time mentioned, at their landing- place, and was ſur- 

priſed to ſee the water flow up the bank when there 
was not the leaſt wind, and the water quite calm, 
I aſked, how high it flow'd ? He ſaid, about a yard 
up the bank, and continued its motion back and for- 

ward about five minutes, as near as he could gueſs, 
for that he did not look at his watch at the time. 
How much he computed the perpendicular ſwell ? 
He thought about a foot; which, as I know the 
place, I think is pretty near the truth, anſwerable to 
a yard-flow up the bank. I am told alſo, from a 
verſon of credit, that the like agitation, though in 
a leſs degree, and ſhorter . was obſerved 


at 
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at the time on Eaſthwaite-water, a lake about a mile 
and half in length, lying near this town. g 

In all my inquiry, my Lord, I cannot find, that 
any motion or tremor of the ground was perceived 
by any one. And as to the differences of the time 
the agitations laſted, may they not be thought pro- 
portionate to the different dimenſions of the lakes, 
as the vibrations of pendulums, after the impelling 
powers are taken away, may be found to continue in 
proportion to their lengths. Upon the whole, tho 
the ſeveral agitations above-mentioned are undoubt- 
edly matters of fact, yet had there, at the time they 
happened, been a ſtrong wind, the phænomenon 
would perhaps have been loft amung the common 
waves; and as no motion or tremor of the ground 
was perceived, does it not ſeem hard to account for 
this motion of .the waters from a ſubterranean cauſe ? 
Or may it not rather be deemed owing to ſome ſud- 
den alteration in the preſſure of the atmoſphere ? 
But I ſhall tire your Lordſhip, and beg parden, who 


am, 
My Lord, 
Hawkeſhead, | 12352 eb. 
Dec. 24, 1755- Your Lordſhip's moſt dutiful and 


| moſt obedient humble ſervant, | 
John Harriſon. 


UI]. 
© Relralf of UBTTBR AX. 
From the Honourably and ev. Dr. Spenser Cowger, 
Deen of Durham, 4 his Brother the Right He- 
nourable William Earl Cowper, F. R. S. 
Durham, near the City. 


Read Jan. 1. T TON acquainting Mr. Gowland 
175% LJ with Lord Willoughby's defire of 


being acquainted with the circumſtances of the com- 
motion of the water in his pond *, on the firſt of No- 
vember laſt, he came to me the other evening with 


his gardener, who gave the following account: 


That on the firſt of November, about half an 


hour after ten in the forenoon, as he was working in 
his maſter's garden, he was alarmed by a ſudden 
ruſhing noiſe, like the fall of water: That imagin- 
ing the head of the pond to be broken down, which 
was at a ſmall diſtance from him, he ran haſtily to- 
wards, it, and finding it firm and intire, was a good 
deal at a loſs to account for the noiſe he had heard; 
when, caſting his eye upon the water, he ſaw it gra- 
dually riſe up, without any fluctuating motion, till 
it reached a grate, which ſtood ſome inches higher 
than the common water-level, through which it diſ- 
charged itſelf for a few ſeconds : That it then ſub- 
ſided as much below the mark it roſe from, as it 
was above it in its greateſt elevation; and continued 
thus rifing and falling all the time he ſtood by it, 
which was, he reckons, about fix or ſeven minutes, 
making four or five returns in about one. At laſt 


" At Mr. Gowland's ſeat, five miles from Durham. 
Vol. 49. D d d he 
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he grew ſo alarmed, that he ran to the houſe to call 
his fellow-ſervants: down to look at it; but though 
the water then continued to have ſome commotion, 
it was nothing conſiderable. Mr. Gowland very 
much regrets not being made acquainted with it at 
the ſame time; but he having company in his houſe 
that day, the ſervants did not mention this extraor- 
dinary appearance to him till the day following, 
pond, but found all 


when he went down to the 
quiet. The gardener did not obſerve the leaſt ſhak- 
ing of the ground; but in regard to the noiſe, he 
ſaid, it. was much greater than could proceed from 
the running. of the water through fo ſmall a grate, 
nor did he obſerve it at any of the diſcharges he faw 
the water make through it. The pond ſtands to 
the weſt from the houſe, and is about forty yards 
long, and ten broad. The ebb and flow were each 
about half a foot in the perpendicular. This is all 
the account the man gave; which, though very ex- 
traordinary, agrees ſo nearly with moſt others given 
of this commotion in different parts of Europe, that 
the truth of it need not be doubted, particularly as 
Mr. Gowland was appriſed of this appearance the day 
following, many days before the others, which con- 
firm it, was known in England. 

- A remarkable high tide was obſerved near Hartle- 
pool, on the fifth of November. At a place called 
Saltholm it roſe upwards of a yard higher than ever 
known in the greateſt ſpring-tides, and did ſome 
damage. The time was, as well as I can recollect, 
eleven at night. I cannot hear, that the earthquake 
was felt at all in this county. Fo OT ONS”: 


L E T- 
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LETTER XXI 


To D-. John Stevenſon, Phyſician at Ear 


Communicated by Dr. John Pringle, F. R. S. 
Scotland, at Loch Neſs. 


4 


Dear Sir, 


Read Jan. 8, T Have your favour of che zoth, * 

* in compliance with your requeſt, 1 
give you the following reply to your queries. 

I arrived at Fort-Auguſtus, from Fort-William, 
on the 3 iſt of October laſt : next morning about ten 
I walk d abroad, when the barrack-maſter, and ſeve- 
ral others, came and acquainted me, that they had 
ſeen a very extraordinary agitation of the waters at 
Loch Nets. I refuſed giving credit to their ſtory, and 
a little afterward returned to the fort. 

About 11, my clerk and the brewer at that place 
came and acquainted me, that a more extraordinary 
agitation than the former had happened, and they 
apprehended ſome danger to our brewery, which is 
fituated where the river Oich diſcharges itſelf into 
the lake. 1 walked then to that place, but before 
my arrival the water had returned to its uſual cha- 
nel. I faw very clearly the marks on the banks, to 
which it had flowed ; the banks were quite wet, and 
a ſtrip of leaves of trees and twigs, &c. left on 
them. I inquired then into this affair, and the 
account the ſpectators gave were, that they ob- 
ſerved the river Oich, which runs from weſt into 
the head of the lake, ſwell very much, and flow up 
the river from the lake, with a pretty high wave, 
about two or three feet higher than the my ſur- 

D dd 2 face, 
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face, 2 quick motion againſt the wind, 
8 „ about dr Hundred yards up 
the river; then broke on a ſhallow, and flowed about 
chrer or four feet on the Banks on the nortli fide of 
the river, and returned again gently to the lake. 
That it continued ebbing and flowing in that man- 
ner for about an hour, without any waves fo re- 


markable as the firſt, till about 11 o*clock, when a 
higher than any of the eſt came up the river, 
— to the 


eat — of all the ſpectutors, broke 
with ſo much force on the low ground, on the nerth 


fide of the river, as to run. upon the graſs upwards 
of thirty feet from the river > 
fon-of 


oa > Smith, of the artillery, Mr. Gwyn, 
wyn, . the Loch Neſs galley, Mr. Lumiſ- 
— guſtus, Mr. Forbes, 


— at Fort-Au 
barrack - maſter of Bernera, Thomas Robertſon, 
brewet at Fort-Auguſtus, and George Bayne, my 


clerk, and ſeveral others, were the ſpectators of this 


extraordinary phenomenon : ſome of them ſaw the 
and 


whole progreſs of it, others only a part. 

Loch Neſs is about twenty — in length, 
from one to one and a half mile broad; bears from 
ſouth-weſt to north-eaſt. There was no extraordi- 
nary. muddineſs obſerved in the water, though it did 
not appear quite ſo clear as uſual. The morning was 
cold and gloomy, and a pretty briſk gale of wind 
blowed from weſt ſouth-weſt. The river Oich lies 
on the north fide of the fort, and on the ſouth fide 
runs Gr river Tarff from weſt ſouth-weſt, diſcharg- 
ing itſelf alſo into the head of the lake; and which 
was obſerved to be agitated at the ſame time and 
manner a the other. But there were no 2 


P. 8. Loch Nets is vaſtly deep, its foundings in many 
places being from 160 W 135 Cat wh is 
2 below the level of the ſea at Inverneſs. 
Its fides are moſt part , and it deepens imme- 

diately from them. About three muſket-ſhot from 
75 32 Oich it meafures about 120 fathom in 
| dep : 1 | | 


Extra of LETTER XXI. 


From Sir James Culquhoun, of Luſs, to Mr. Fletcher, 
Member of Parliament, dated Roſedoe, Dec. 8, 
1755. Cammunicated by Dr. Pringle, F. R. S. 


At Loch Lommond. 
Read Jan-22, FF OUR favour of the 29 ult. I re- 
275% 8 || ceived by laſt poſt, deſiring me to 
trapſmit you an exact account of our Loch Lom- 
mond earthquake. You muſt know, that 1 was con- 
funed to the houſe with a ſoxe 5 
: * 


W 
= *. 
* 


BI © 
bur? the delt; he. K. _ 
M Diarmid, inn- at 72 bat, who was an 
witneſs, and was with his watch in his hand all the 
time of the agitation; and his account is as follows: 
On the firſt day of Noyember laſt, Loch Lom- 
mond all of a luden, and without the leaſt guſt of 
wind, roſe againſt its banks with great rapidity, but 
immediately retired, and in five minutes time ſub- 
fided, till it was as low i in appearance as any body 
then preſent had ever ſeen it in the time of the greateſt 
ſummer drought 3 and then it inftantly returned to- 
ward the ſhore, and in five minutes time roſe again 
as high: as it was before. The agitation continued at 
this rate, from half an, hour paſt nine in the forenoon 
till fifteen minutes after ten, taking five minutes. to 
riſe, and as many to ſubſide; and from fifteen mi- 
nutes after ten, till eleven, every riſe came ſomewhat 
ſhoxt in height of the one immediately. preceding, 
taking five minutes to flow, and five to ebb, until 

the water ſettled as it was before the agitation, Angus 
M Diarmid meafured the height, to which the loch 
roſe, and found it to be two feet four inches n- 
dicular. - Loch Long and Loch Ketterin were alſo 
agitated on the ſame day, and about the ſame time; 
but the phænomenon was not ſo minutely obſerved 
as that any exact account can be got, of 1 it, 


3 


It appears, by communications ſent from abroad, 
that the like agitations of the water were ob- 
ſerved at the Hague, Leyden, Harlem, Am- 
ſterdam, Utrecht, Gouda, and Rotterdam, and 

alſo alſo at Bois- le-Duc'; about eleven of the 
clock on the 1ſt of November; and likewiſe 


at 


Ln 


i SG. =, us pple in the 
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LETTER xm 
Pros * Nicola to James Simon, Eſa; F. RS. 


Ra OO 
* 2, AS I have ow FEY to write an 

account of the extraordinary agita- 
tions of the ſea here, on the fatal firſt of November, 


which may poſſibly be acceptable to the Royal So- 


ciety, I have taken the liberty of directing it to you 
as a member of that Society, to tranſmit or ſuppreſs, 
as you may think proper. 
On the firſt of November, between the hours of 
two and three afternoon, the weather being very 
calm, and tide near full, a large body of water ſud- 
denly poured into this harbour, with ſuch rapidity 
that it broke the cables of two ſloops, each moor d 
with two anchors, and of ſeveral * lying be- 
tween Scilly and the town, which were carried up, 
then down, the harbour, with a velocity far exceed- 
ing what 1 ever ſaw by a ſhip or boat, though fa- 
voured with all the advantageous circumſtances of 
tide and wind, in any degree of violence. By the 
direction, in which the ſloops were carried 3 1 
imagined they and ſeveral boats would have ran foul 
of each other, and alſo of the King's (or revenue) 
boat, which lay at her moorings: but juſt at the 
time I thought this unavoidable, an eddy whirled 

them round ſeveral times, and hurried them up again 
with the ſame rapidity. This was repeated ſeveral 
tir ies; 
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The Reverend Mr. Keef ſays, the 


this harbour, and it is reported, that, 
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tive; nad While: the. extent -nidebd rip u bes Gde 


of the harbour, it poured down with equal violence 
at the other. A veſſel, that lay all this time in the 
pool, did not ſeem to be any ways affected; nor was 
the violence of the currents much perceived in the 
deeper parts of the harbour, bat raged with moſt 
violence on the flats. The bottom of the harbour, 
which is all a flab, was much altered, the mud be- 
waſhed from ſome places, and depaſited in others. 
nd M perpendicular riſe 
of the water at his quay was five feet and a half, as 
he meafured it, and I am told it was much higher 
at the market-quay, which it overflowed, and ponred 
into the market-place, as a gentleman who was pre- 
ſent aſſures me; and alſo ſays, that it came with 
fach rapidity, that ſome men, who were on the quay 
immediately, on the firſt rife of the water, ran off, 
but could not do it with expedition enough to pre- 
vent their being overtaken, and up to the knees. The 
agitations of the water were communicated ſome 
miles up the river, but, as in the harbour, were 
moitly - perceivable in the ſhalloweft places. The 
fucceſſive riſings and fallings of the water continued 
about ten minutes, as nearly as 1 zwai Judge, not 
having particularly attended to this circumſtance, and 
then the tide returned to its natural couſe. Between 
fix and ſeven in the evening I ſaw the water rife 
again, tho' not with as great violence as the former 
time; and I am told it continned its alternate ebbs 
and flows till three in the morning. By different ac- 
counts received here the water was affected in the 
ſame manner along the coaſt, to the weſtward of 
about nine 
o'clock 


7 
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o'clock. in the morning a ſhock of an earthquake 


was felt at Cork; but I have not met any perſons of 
credit who pretend to ſay they felt it. 

I am informed that, in the year 1750, ſomething 
of this nature happened here. The water ſuddenly 
flowed out of the river, which is of a very conſider- 
able depth near a mile up (See PLATE XI.), with 
ſuch rapidity as to leave its chanel almoſt dry, and 
raiſe the water in the harbour ſo fuddenly, that ſeve- 
ral-boats were drove from their anchors, and caſt on 
ſhore. This, attended with violent thunder and light- 
ning, continued ſcarcely a minute, when the water 
returned to its natural ſituation. th 

Theſe are all the particulars I was a witneſs to, or 
could colle& from good authority. I am, 


'B & © 
Dec. 7.1755. Your moſt humble 


and obedient ſervant, 


L.. Nicola. 


LETTER XXIV. 
Communicated by Richard Brockleſby, M. D. F. R. S. 


SIR, 
Read Nov. 27, 


8 « There was a violent ſhock of 
an earthquake felt yeſterday at Cork, and at the 
3 Vor. 49. E e e « {ame 


a 


JV letter from Kingſale runs thus: 
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ſame moment of time we bad a moſt ſurptiſing 


Nov. 19, 1755. 
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thing happened here: it was then ebbing, and 
« near low water, When on a ſudden the flood re- 
ce turned fo - violently, and in ſuch quantities, that 
ic the market-quay was covered, and the tide layed 
ce quite up to the market, at the ſame time not a 
© breath of wind ſtirring; all the veſſels in the har- 
* bour of every kind were farced from their anchors, 
© and hurried away by the rapidity of the flogd; and 
te as the ebb was as ſudden, and equally violent, ſe- 
<« yeral of the veſſels were left dry on ſhore.” 


N. B. The water muſt have roſe conſiderably above 

its utmoſt height at even equinoctial tides, to flow 

up to the market. This letter was dated Nov. 2. 
and wrote by a perſon of great veracity. I am, 


S IX, 


Your moſt obedient ſervant, 


Hen. Tom. 
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LETTER XV. 
An Account of an extraordinary Alteration in the. 
Baths of Toplitz in Bohemia, on the firſt of No- 
vernber 1755, in a Letter from Father Joſeph 
Steplin 0 James Short, M. A. F. R. S. Tran/lated 


SIR, Prague, January 30, 1756. 
1 at Toplitz, a village famous for its 
baths, and nine Bohemian miles north-weſt from 
Prague, the ſource of theſe baths had undergone 
ſome change; in order to know the truth of this, I 
requeſted the preſident of the Supreme Royal Coun- 
cil to ſend me an exact account of it, in anſwer to 
the ſeveral queſtions, which I propoſed to him. By 
this means I have procured the following relation of 
that fact: That in the year 762 thoſe baths were 
difcovered ; from which time the principal ſpring of 
them had conſtantly thrown out the hot waters in 
the ſame quantity, and of the ſame quality. On the 
firſt of November of the laſt year 1755, between 
eleven and twelve in the morning, the chief ſpring 
caſt up forth ſuch a quantity of water, that in the 
ſpace of half an hour all the baths ran over. About 
half an hour before this vaſt increaſe of the water 
the ſpring grew turbid, and flowed muddy ; and, 
having ſtopped intirely near a minute, broke forth 
again with prodigious violence, driving before it a 
conſiderable quantity of a reddiſh oker, Crocus Mar- 
tialiss, After which it became clear, and flow'd as 

Bel pure 
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pure as before; and continues till to do ſo; but it 
ſupplies more water than uſual, and that hotter, and 
more impregnated with its medicinal quality. 
| You ſee, Sir, that the alteration made in this 
ſpring happened. almoſt at the very time when, Por- 
tugal began to be ſhook with the earthquake. Not 
doubting therefore, that accounts from various parts 
concerning the effects of ſo extenſive an earthquake 
will be ſent to the Royal Society, I preſum'd, that 
this would not prove unacceptable to them. I am, 


SIR, | 
Your moſt humble fervant, 
J. Steplin. 


Extract of LETTER XXVT. 


From Mr. De Hondt, of the Hague,, concerning the Agi- 

tation of the Waters, Novem. 1.1755. Tranſlated. 

from the French, and communicated by Tho. Birch, 
D. D. Secret. R. S. 


Py Hague, Nov. 7, 1755. 

Read Nov. W had, on Saturday morning laſt, 

755˙ at eleven o'clock, a phænomenon, 
which aſtoniſh'd every body. In abſolutely calm 
weather there was obſerved of a ſudden ſo violent a 
motion in the water, that the ſnips were ſtruck againſt 
each other, and broke the cables, which faſten d 
them. It was felt at the ſame time at the Hague, 
Leyden, Harlem, Amſterdam, Gouda, Utrecht, 
Rotterdam, and Boiſleduc. At the Hague it was 


but 
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but flight; and no motion was felt in the ground. 


You will ſee a more circumſtantial account of it in 
the Dutch Gazette of this week. 


Extrakt LET TER XXVI. 


From Monſ. Allamond, Profe 72 of Philoſophy at 
| Leyden, and F. R. S. dated there Decem. 9, 1755. 


to Mr. Trembley, F. R. S. Tranſlated from the 
French. 


Read Dec. 18, K LL that I have been able to collect, 

7 that is certain, with relation to 
what was obſerved here concerning the earthquake 
of the firſt of November, amounts to but very lade 
Between half an hour after ten and eleven in the 
morning, in ſome of the canals of this city, the 
water roſe ſuddenly on the quay, fituated on the 
ſouth. It returned afterwards to its bed, and made 
ſeveral very ſenſible undulations, ſo that the boats were 
ſtrongly agitated. No- body could inform me to 
what height the waters roſe, except a miller, who 
lives between Delft and the Hague. Having ob- 
ſerved this ſingular motion of the water in a canal, 
he ran home for a pole, which he plunged into the 
water, and ſaw it riſe up the pole at leaſt a foot: 
high, though the air was extremely calm. 

The fame kind of motion was perceived here in 
the tuns of water of two brewhouſes, and in thoſe 
of three brewhouſes- at Harlem. The branches of 
the Roman catholic church of Rotterdam, which. 
hung from long iron rods, made ſcveral oſcillations. 
A tatlow-chandler at the Hague was ſurpriſed to 


hear: 
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hear the claſhing noiſe made by all (he cendies bs 


up in his ſhop. 
This is all that I have any certain information of, | 
and it ſhews, that our — thin ſome ſhare in 
the general agitation. Many other are reported, 
but 5 . ittefied. * 
The accounts brought from Norway inform us, 
that the ſame ara were made there, almoſt 


at the ſame time. 


LIX. ad FER of the Ras A No- 
vem. 1, 1755, as felt in the Lead Mines 
in Derbyſhire; in a Letter from the Re- 
verend Mr. Bullock t Lewis Cruſius, 
D. D. F. R. S. 


LETTER I. 


Rev. Sir, Ashford, eo F * yſhire, Mar. 3» 1756. 


| Read March. 11, J Here ſend you an account of the 
2 earthquake, which happened at the 
lead mines on Eyam- edge in the peak of Derby- 
ſhire, on Saturday the 1ſt of Novem. 1755, about 
11 o'clock in the forenoon. I made a ſtrict inquiry 

at the mines, on the 21ſt of February laſt, both for 
my own and your ſatisfaction; and can aſſure you, 
that the circumſtances related may ſafely be relied 
upon as matter of fact. If there be any thing in 
my power, which you would chuſe to have explained 
3 more 
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more particularly, pleaſe to communicate, and it 


ſhall be done with the greateſt pleafure 
„ 1k. 
Your moft obedient and 
obliged humble ſervant, 
Wm. Bullock. 


Francis Maſon, overſeer, ſays, That he ſat in a 
little room, which he uſes to write in: it ſtands 
about forty yards from the mouth of one of the en- 
gine ſhafts. He felt one ſhock, which very ſenſibly 
raiſed him up in his chair, and cauſed ſeveral pieces 
of lime or plaiſter to drop from the fides of the 
room : the roof of it was 15 violently ſhook, that he 
imagined nothing leſs than the engine ſhaft was run 
in; whereupon he immediately went out to ſee, and, 
contrary to his expectation, found the ſhaft open, 
and all things about the ſpot in their proper order. 
Upon inquiry, I was informed by the aforeſaid 
Francis Maſon, that in a field about 3oo yards from 
the mines, there had happened a chaſm or cleft on 
the ſurface of the earth, which was ſuppoſed to be 
made at the ſame time he felt the ſhock, for the fol- 
lowing reaſon : It lies cloſe by a-road, which he uſes 
daily to and from the mines: in the morning when- 
he came, there was nothing uncommon to be ſeen, 
but on his return at evening he obſerved acleft about 
one foot deep, and fix inches in diameter ; its con- 
tinuation from one end to the other, was near 1 50 


yards, 


by, | 


e 
yards, being parallel to the range of the vein on 
the north ſide, When I examined it, which was 
upwards of three months after the ſhock happened, 
the length of it was not much more than 60 yards, 
though I could perceive ſome veſtiges of its er 
continuance: the depth of it was about eight or nine 
inches, and its diameter four. As the foil was very 
light, and the ſeaſon has been remarkably wet, it is 
highly probable, that the fiſſure is confiderably cloſed 
ſince it was firſt made. Theſe were the moſt re- 
markable circumſtances, which happened upon the 
ſurface of the earth. Though my. inquiry was of 
every one in particular, that was there employed 
about the mine, the concurrence of whoſe teſtimo- 
nies might ſeem more ſtrongly to confirm the ac- 
count; yet I look upon it as unneceſſary to trouble 
you with every man's ſtory, which would be only 
a repetition of, or ſomething fimifar to, what has 
been before related. 

William Hallom, and Jo. Howſon, miners, ſay, 
That at the aforeſaid time they were employed in 
carting, or drawing along the drifts the ore and 
other minerals to be raiſed up the ſhafts. The drift, 
wherein they were working, is about 60 fathoms, or 
120 yards deep, and the ſpace of it from one end 
to the other 50-yards, or upwards. Hallom was at 
the end of the drift, had juſt loaded his cart, and 
was drawing it along, but was ſuddenly ſurpriſed by 
a ſhock, which ſo terrified him, that he immediately 
quitted his employment, and ran to the weſt end of 
the drift to his partner, who was not leſs terrified 
than himſelf. They durſt not attempt to climb the 
ſhaft, leſt that ſhould be running in upon them, but 


con- 
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conſulted what means to take for their ſafety. Whilſt 
they were thinking of ſome place of refuge, they 
were alarmed by a ſhock much more violent than 
the former ; which put them in ſuch a conſterna- 
tion, that they both ran precipitately to the other end 
of the drift. There was a miner working at the 
forfield, or eaſt end of the vein, about fix fathoms 
below their level, who called out to them, imagining 
they were in danger of being killed by the ſhafts 
running in upon them, which he ſuppoſed was the 
caſe ; and told- them, if by any means they could 
get down the ſhaft to him, they would be more ſe- 
cure, becauſe the cavity, where he was working, was 
encompaſſed with ſolid rock. They went down the 
ſhaft to him, where, after obſerving they had nei- 
ther of them received any misfortune, he told 
them, that the violence of the ſecond ſhock was ſo 
great, that it cauſed the rocks to grind one upon 
another. His narration was interrupted by a third 
ſhock; and, after an interval of about four or five 
minutes, was ſucceeded by a fourth ; and about the 
ſame ſpace of time after, by a fifth; none of which 
were ſo violent as the ſecond. They heard after 
every ſhock a loud rumbling in the bowels of the 
earth, which continued for about half a minute, gra- 
dually decreafing, or appearing at a greater diſtance. 
They imagined, that the whole ſpace of time, from 
the firſt ſhock to the laſt, was about twenty minutes ; | 
and they tarried about ten minutes in the mine after ' 
the laſt ſhock; when they thought it adviſeable to 
examine the paſſages, and to get out of the mine, if 
poſſible. As they went along the drifts, they obſerved, 
that ſeveral pieces of minerals were dropped from [ 
Vor. 49. 1 the 1 
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the fides and roof, but all the ſhafts remained intire, 
without the leaſt diſcompoſure. 

The ſpace of ground at the aforeſaid mines, where- 
in it was felt, was 960 yards, which was all a was 
at that time in workm 


anſhip. 
LETTER. I. 


An Account of the Earthquake at Liſbon &, Nov. 1. 
1755, in Two Letters from Mr. Wolfall, Surgeon, 


to James Parſons, M. D. F. R. S. 


Dear Sir, Liſbon, Nov. 18, 1755. 
Read — 18, S ſome years ago I had the pleaſure 
1755. 


of occafionally meeting you at Dr. 


Hill's houſe, I venture to take the liberty of ſending 
you an account of the terrible earthquake, which 


has ſo _ _ this * If you have any 


— * 1 
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* This city ſuffered greatly by an e in 1531, thus 
deſcribed by Paulus Jovius. Hiſt L. 29. fol. 180. Nec multo poſt 
ſequenti menſe Januario, par prope exitii clades Luſitanis in ipfis 
proculdubio viſceribus terræ furente debacchanteque Molo illata eſt, 
cujus impetu urbs Ulyffipo in primis incomparabile detrimentum 
ſenſit, & poſt eam coloniam, Sanctæarenæ & Azumbugerz, Al- 
merinique urbium publica privataque ædificia, inuſitato terræ motu 
conquaſſata proſciſſaque magnam vim mortalium ruinis oppreſsere, 
& nonnulla etiam navigia turbulento inflati maris hiatu abſorpta 
ſunt, ficut Tagus inſanis allidentis maris fluctibus repulſus, diſce- 
dentibus in utranque ripam ſuis undis ſicca in medio vada obſtu- 
pentibus cunctis oſtenderet, nemoque jam tota prope Luſitania 
tectis ſuis confideret, ſubſultante ſcilicet ſolo, ideoque non cito de- 
ſituram terræ motus vim ita præmonſtrante, ut regis & reginæ ex- 
emplum ſequuti univerſi fere incolæ tabernacula apertis in locis ca- 
ſtrenſi in more erigere cogerentur; neque in his tamen ſoluti metu 
pernoctarent, quum repentinum aliquem terrz hiatum, quo abſor- 


deri poſſent, non temere extimeſcendum arbitrarentur. 


other 
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other correſpandents in this place, I doubt not but 
they are able to give you a more ſatisfactory relation 
of it than I will pretend to: but, if you have not, 
ſuch an account, as the preſent hurry of my ſpirits 
will permit me to ſend you, will doubtleſs be more 
agreeable to you, than the uncertain reports, that you 
will find in the news-papers. All that I can pretend 
to at preſent is to communicate to you a round un- 
varniſh'd tale; and that I will do with all the truth 
and candour imaginable. 

It perhaps may be neceſſary previouſly to tell you, 
that ſince the beginning of the year 1750, we — 
had much leſs rain than has ever been known in the 
of man, excepting the laſt ſpring, which 
gave ſuch a ſupply of rain, as has produced very 
plentiful crops: the ſummer has been cooler than 
uſual, and for the laſt forty days, fine clear weather, 
without being remarkably ſo. On the firſt inſtant, 
about 40 minutes paſt nine in the morning, was felt 
a moſt violent ſhock of an earthquake: it ſeemed to 
laſt about the tenth part of a minute, and then came 
down every church and convent in town, together 
with the King's palace, the magnificent opera-houſe, 
joining to it; in ſhort, there was not a large building 
in town that eſcaped. Of the dwelling-houſes there 
might be about one- fourth of them that tumbled, 
which, at a very moderate computation, occaſioned 
the loſs of thirty thouſand lives. The ſhocking 
ſight of the dead bodies, together with the ſhrieks 
and cries of thoſe, who were half buried in the ruins, 
are only known to thoſe who were eye-witneſſes. It 
far exceeds all deſcription, for the fear and con- 
ſternation was ſo great, that the moſt reſolute per- 
ſon durſt not ſtay a moment to remove a fe- ſtones 
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off the friend he loved moſt, though many might 
have been ſaved by ſo doing: but nothing was 
thought of but ſelf-preſervation ; getting into open 
places, and into the middle of ftreets, was the moſt 
probable ſecurity. Such, as were in the upper ſtories 
of houſes, were in general more fortunate than thoſe, 
that attempted to eſcape by the doors ; for they were 
buried under the ruins with the greateſt part of the 
foot-paſſengers : ſuch as were in equipages eſcaped 
beſt, though their cattle and drivers ſuffered ſeverely ; 
bat thoſe loſt in houſes and the ſtreets are very un- 
equal in number to thoſe, that were buried in the 
ruins of churches; for as it was a day of great devo- 
tion, and the time of celebrating maſs, all the churches 
in the city were vaſtly crouded, and the number of 
churches here exceeds that of both London and 
Weſtminſter ; and as the ſteeples are built high, they 
moſtly fell with the roof of the church, and the 
ſtones are ſo large, that few eſcaped. | 
Had the miſery ended here, it might in ſome de- 
gree admitted of redrefs ; for though lives could not 
be reſtored, yet the immenſe riches, that were in the 
ruins, might in ſome part have been digged out: but 
the hopes of this are almoſt gone, for in about two- 
hours after the ſhock, fires broke out in three dif- 
ferent parts of the city, occaſioned from the goods 
and the kitchen-fires being all jumbled together. 
About this time alſo the wind, from being perfectly 
calm, ſprung up a freſh gale, which made the fire 
rage with ſuch fury, that at the end of three days, 
all the city was reduced to cinders. Indeed every ele- 
ment ſeemed to conſpire to our deſtruction; for ſoon 
after the ſhock, which was near high water, the 
; tide. 
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tide roſe forty feet higher in an inſtant than was 
ever known, and as ſuddenly fubſided. Had it not 
ſo done, the whole city muſt have been laid under 
water. As ſoon as we had time for recollection, 
nothing but death was preſent to our imaginations. 

For 1ſt, the apprehenſions of a peſtilence from 
the number of dead bodies, and the general con- 
fuſion, and want of peop them, were 


le to bury 
very alarming : but the fire conſumed them, and 
prevented that evil. 

2d. The fears of a famine were very great; for 
Liſbon is the ſtore-houſe for corn to all the country, 
for fifty miles round: however, ſome of the corn- 
houſes were happily ſaved, and though the three ſuc- 
ceeding days to the earthquake an ounce of bread 
was worth a pound of gold, yet afterwards bread 
became moderately. plenty, and we were all happily 
relieved from our ſtarving condition. 

The 3d great dread was, that the low villainous patt. 
of the people would take an advantage of the con- 
fuſion, and murder and plunder thoſe few, who had 
ſaved any thing. This in ſome degree happened ; 
upon which the King gave orders for gallows imme- 
diately to be placed all round the city; and after about 
a hundred executions, amongſt which. were ſome 
Engliſh ſailors, the evil ſtopp'd. We are till in a 
ſtate of the greateſt uncertainty and confuſion, for 
we have had.in all twenty-two. different ſhocks fince 
the firſt, but none ſo violent as to bring any houſes 
down in the out-ſkirts of the town, that eſcaped the 
firſt ſhock ; but no body yet ventures to lie in houſes; 
and though we are in general expoſed to the open 
y, for want of materials to make tents, and tho 
rain 
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rain has fallen ſeveral nights paſt, yet I don't find 
but the moſt delicate tender people ſuffer their dif- 
ficulties with as little inconvenience as the moſt 
robuſt and healthy. Every thing is yet with us in the 
greateſt confuſion imaginable : we have neither 
cloaths nor conveniencies, nor money to. ſend for 
them to other countries. All Europe is deeply con- 
cerned in the immenſe riches and merchandizes 
that are loſt, but none ſo much as our on nation, 
who have loſt every thing they had here. Few Eng- 
liſh lives have been loſt in compariſon of other. na- 
tions, but great numbers wounded ; and what adds 
to the misfortune is, that we are three Engliſh ſur- 
geons, but neither inſtruments, bandages, nor drefl- 
ings, to relieve them. Two days after the firſt 
ſhock, orders were given to dig for the bodies, and a 
great many have been taken up, and recovered. It 
is amazing ſome inſtances of recoveries, that I could 
ſend ; in ſhort it is amazing, that we are not all loſt. 
I lodged in a houſe, where there were thirty- eight in- 
habitants, and only four ſaved. In the city priſon 
800 were loſt, 1200 in the general hoſpital, a great 
number of convents of 400 in each loſt; the Spa- 
niſh ambaſſador with 35 ſervants. It would be too 
tedious to enter into particulars, for I procured this 
paper by mere accident, and I write this on a gar- 
den wall. If you are pleaſed to communicate the 
contents to your Society, I beg you will firſt pleaſe 
to dreſs it up in different language. It fortunately 
happened, that the King and the Royal Family were 
at Belime, a palace about a league out of town. 
The palace in town tumbled the firſt ſhock, but the 
natives inſiſt, that the Inquiſition was the firſt build- 
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ing that fell down. The ſhock has been felt all over 
the kingdom, but along the ſea- ſide more particu- 
larly. Faro, St. Ubals, and ſome of the large trade- 
ing towns are, if poſſible, in worſe ſituation than 
here; though the city of Porto has quite eſcaped. 
It is poſſible, that the cauſe of all theſe misfor- 
tunes came from under the weſtern ocean, for I have 
juſt been in converſation with a captain of a ſhip, 
who ſeems a very ſenſible man, who tells me, that 
he was fifty leagues off at ſea; that the ſhock was 
there ſo violent as greatly to injure the deck of his 
ſhip; it occaſioned him to think, that he had miſtaken 
his reckoning, and ſtruck upon a rock, and they in- 
ſtantly hawled out their long-boat to ſave themſelves, 
but happily brought the ſhip, though much injured, 
into this harbour. 

If there are any further particulars, Sir, in which I 
can gratify your curioſity, I will moſt gladly endea- 
vour to do it. And I hope my future correſpondence 
will be more clear and correct than this confuſed 
letter I ſend at preſent. If in any thing I can give 
you pleaſure, pleaſe to addreſs to me, Surgeon, at 

Liſbon. I am 


Your moſt obedient and. 


moſt humble ſervant, 


Richard Wolfall. 


LET- 
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Dear Sir, Liſbon, Nov. 22, 1755- 


Read Dec. 18, Few days ago, when I did myſelf 
. the pleaſure to communicate to 
you an account of the terrible earthquake, that has 
deſtroyed this city, I omitted a very material cir- 
cumſtance ; which was to acquaint you of the time 
that it laſted, which was between five and ſeven 
minutes. The very firſt ſhock was extremely ſhort, 
but then it was as quick as lightning, ſucceeded by 
two others, which, in the general way of ſpeaking, 
are mentioned all together as only one ſhock. About 
twelve o'clock we had a ſecond ſhock.. I was then 
in the Terra do Paco, or King's palace-yard, and 
then I had an opportunity of ſeeing the walls of ſe- 
veral houſes, that were ſtanding, open from top to 
bottom, more than a quarter of a yard, yet cloſe 
again ſo exactly as to leave no ſigns of injury. I am, 


SIR, 


With great eſteem, 
Your moſt obedient humble ſervant, 


Richard Wolfall. 


P. S. Since my laſt we have had ſome very heavy 


rains, and had only one ſhock, and that not vio- 
lent, the laſt four days. 


LETTER 


e e 

© LETTER NM. 

A Copy of Part of Two Letters, written by John 
Mendes Saccheti, M. D. F. R. S. to Dr. De Caſtro, 


F. R. S. dated from the Fields of Liſbon, on the 
7th of November, and the 1. of December, 1755. 


Read g Cannot, at preſent, give you a proper 
hell account of the firſt day of this month 
of November, the moſt unhappy and fatal day for 
this court and kingdom, the cauſe of our total ruin, 
and general loſs of ſo many nations, connected with 
the flouriſhing condition of the commerce of this 
great capital ; becauſe I am, and have begun, to write 
the natural, philoſophical, and meteorological hiſtory 
of this tragical event, with a deſign to publiſh it, 
by the particular deſire of his excellency the ſecre- 
tary of ſtate Diego de Mendoca Corte Real, and 
ſome other noblemen, which, as ſoon as finiſhed, 
I ſhall take ſpecial care to ſend it to you, and com- 
municate it to our Royal Society. Therefore now - 
I ſhall only inform you, in a few words, that cec:- 
dit Babylon, and that there is no more to be ſeen 
than Campus ubi Troya fuit. Liſbon, the great city 
of Liſbon, was at once tumbled to the ground, burnt 
to aſhes, and plundered ; reducing this court, and 
the moſt part of the realm, to inconceivable miſery, 
and deplorable condition. The third part of its in- 
habitants was buried in the ruins, and the other two 
thirds wandering, ſcattered, and full of miſery in 
their tents. I have miraculouſly eſcaped with a friend 
and family, where I lodged, and all retired to his | 
Vor. 49. G g g country- 1 5 
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country-houſe, where we do not know yet, as ev 
body die, friends of their friends, fathers of chen 
children, huſbands of their wives; becauſe every 
one fled away from their habitations, full of terror, 
confuſion, and diſtraction. 2 220 

This year has been with us very rainy and wet; 
the three preceding ones exceſſively dry, inſomuch 
that ſome ſprings, formerly very plentiful of water, 
were died, and totally loſt; at the fame time the 
predominant winds were eaſt and north-eaſt, accom- 
panied with various, though very ſmall, metions or 
tremblings of the earth, and, in the year 1750, we 
had a very ſenſible one. 

The day before the fatal earthquake the atmo- 
ſphere, and light of the ſun, had the appearance of 
clouds and notable offuſcation, and more ſtrong and 
viſible at the actual time of the great ſhock, which 
was by undulation, and laſted from fix to eight mi- 
nutes. The weather was rather warmer than com- 
monly we have it at this time of the year, and had 
continued ſo for ſeveral days before. In all this time 
were predominant the eaſt and north-eaſt winds. 

It ruined not only this populous city, but all the 
ſouthern part of the county of Eſtremadura, and a 
oreat one of the kingdom of Algarve. 
I am almoſt poſitive, that the earthquake was pro- 
greſſive, and that this place was the center of it. Its 
direction, according to my own obſervations, from 
north-weſt to ſouth-weſt. | | 

The earth opened in fiſſures in ' ſeveral parts, 
but neither fire or viſible ſmoke came out of it, 

The water in the ſea roſe ſeveral times, and in 


a few minutes made three fluxes and refluxes, riſing 
above 


(4m ) 


above the greateſt ſpring· tides two fpawns, or fifteen 
Englth feet. This' phznomenon happened three 


days before the new. moon, and the earthquake, 
when the ' bigh tide ad run up three Parts of it. 


Eura: ef LETTER v. 


Fron Mr. J. Latham, dated at Zſuſqueira, Dec. 1, 


1755, to bis Uncle in London. Communicated by 
Peter Daval, Bf Secret. R. F. 


Read Jan. 15, W you may have heard of the 

12356. diſmal calamity, that befel the city 
of Liſbon, by an earthquake and fire, which laid 
the whole city in ruin. I was on the river on Satur- 
day the 1ſt of November, with one of my cuſtomers, 
oing to a village three miles off. In a quarter of an 
the boat made a noiſe as if on the ſhore or 
landag though then in the middle of the water. 
I aſked my companion, if he knew what was the 
matter? He ſtared at me; and, looking at Liſbon, 
we ſaw the houſes falling, which made him ſay Gad 


hquake. About four or - mi- 


bleſs us, it is an eart 
nutes after, the boat made a noiſe as before, which was 
another ſhake. We ſaw the houſes tumble down on 
both fides of the river. In Liſbon, a convent on a 
high hill fronting the river, the moſt of It 
came down, a great many were killed, and buried in 
the ruins ; many tumbled neck and heels in the wa- 
ter, others ran down to the river, up to their middle 
and necks. A ſtrong northerly wind blew from 
ſhore, which covered the water with duſt, and in 
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our boat we could ſcarce ſee one another; and it in- 
tirely hid the ſun from us for ſome time, though as 
fine a morning as ever was, and as warm a ſun as is 
with you in the month of July. The wind. ſoon 
diſperſed the duſt, the ſhakin* ſeemed over. In 
about three quarters of an hour we came to the vil- 
lage, where we were called aſhore, and met ſeveral 
gentlemen, who came out of the city on horſe- back, 
but fo frighted, that they did not know what it was: 
we told them what we had ſeen, and in a quarter of 
an hour after our landing, the village was alarmed 
with another ſhake. We got down to our boat, in 
order to get in; in a moment's time the river roſe ſo 
high, as obliged us to take to our heels, and run for 
our lives, into the fields and high ground, the water 
flowing acroſs the road, which, from the low tide, 
was above a quarter of a mile: the ſhips were whirl'd 
about, and ſeveral people taken into the water, others 
driven aſhore, and daſhed to pieces. From the high 
grounds we could ſee the fea at about a mile's di- 
ſtance come ruſhing in like a torrent, tho' againſt 
wind and tide. A fine new ſtone quay in Liſbon, 
where the merchants land their goods, where at that 
time about three thouſand people were got out for 
ſafety, was turned bottom upwards, and every one 
loſt ; nor did ſo much as a fingle body appear after- 
wards. It being a holy-day, great numbers of the 
natives being at their devotion in convents and 
churches, whoſe large buildings ſuffered. moſt, it is 
computed about fixty thouſand ſouls, and a hundred 


and odd of the foreigners, and all ſorts of cattle, 
periſhed. The religious houſes being illuminated with 
wax-lights, and the images dreſs'd, by the ſhakes 


Were 
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were ſet on fire by night, in ſeveral places, and by 
Monday morning intirely conſumed, with the rich 


furniture of convents, nunneries, and nobility s houſes, 
and all the merchants and tradeſmen's goods, be- 
fides jewels, gold, plate, and coined money. There 
have been a great many ſhakes by nights and days : 
even on the 8th of — was felt a ſtrong one; 
it was much more violent in ſome places than others. 
The ground was opened; in fome places you might 
put your hand down broad- ways, and not feel the bot- 
tom with a long ſtick. A ſea port, called St. Ubal's, 
was intirely ſwallowed up, people and all. It is 
thought Liſbon would have ſhared the ſame fate, 
had it fronted the ſea. The greateſt factory belong; 
ing to Great Britain was ruined in 24 hours; the 
merchants, who uſed to vie with our principal gentry 
in houſe-keeping, equipage, and dreſs, are ſo re- 
duced, that ten or twelve live in a ſmall houſe, others 
ſeek for lodgings, or make what ſhift they can, while 
a great many are gone to their own countries. 


„ 
Olfervations made at Colares , on the Earthquake 
at Liſbon, of tbe 1/t of November 1755, by Mr. 


Stoqueler, Conſul of Hamburg. Communicated by 
Mr. Henry Baker, F. R. S. 


Read Feb. 5, H E 31ſt of October the weather 


99 2 was clear, and uncommonly warm 
for the ſeaſon; the wind north, from which quarter, 


6 — — — — 


elt is about twenty 25 0 8 Liſbon, and lies behind the 
lock, about two miles from the ſea. 


3 about 
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abotit four o'clock in the afternoon; there aroſe a 


fog, which came from the ſea, and covered the val- 
lies ; a thing very common in the ſummer, but rate 
in this ſeaſon of the Soon after the wind 
changing to the eaſt, the fog returned to the ſea, col- 
lecting itfelf, and becoming the thickeſt J ever ſaw. 
As the fog retired, the ſea roſe with a prodi gious 


roaring. 


The 1ſt of Noverbet. the day broke with a ſe- 
rene ſky, the wind continuing at eaſt ; but about nine 
o'clock the ſun began to grow dim, and about half 
an hour we began to hear a rumbling noiſe, 
like that of carriages, which increaſed to ſuch a de- 
gree as to equal the noiſe of the loudeſt cannon ; and 
immediately we felt the firſt ſhock, which was ſuc- 
ceeded by a ſecond and third ; on which, as on the 
fourth, I faw ſeveral light flames of fire iſſuing 
from che ſides of the mountains, reſembling that 
which may be obſerved on the kindling of charcoal. 

In the ſpot, on which I remained till the third 
ſhock was over, I obſerved the walls to move from 
eaſt to weſt. Removing from thence to another 
fituation, from whence I could diſcover the ſea- coaſt, 
I obſerved from one of the hills called the Fojo, 


near the beach of Adraga, that there iſſued a great 
quantity of ſmoke, very thick, but not very black ; 

which till increaſed with the fourth ſhock, and af. 
ter continued to iſſue in a greater or leſs degree. Juſt 
as we heard the ſubterraneous rumblings, we ob- 
ſerved it would burſt forth at the Fojo; for the 
quantity of ſmoke was always proportioned to the 
ſubterraneous noiſe. This I ſaw continue till the 
noon of the 2d of November, when I retired * 
the 
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the place where I had obſerved it. It continued to 
fnoke ſame days longer, more or leſs, according to 
the ſubterraneous rumblings. 
When I returned to Colares a fortnight after, I 
ſaw no ſmoke ; neither was there any ſign of it, even 
when the noiſe was to be heard; but I could meet 
with no-body, who could inform me when the ſmoke 
had ceaſed. | 

The 20th in the afternoon, being on the former 
ſpot, I faw a ſmall fog coming from the ſea (from 
the ſame quarter whence the ſmoke appeared), which 
ſmelt of ſulphur ; and the wind returning to the 
eaſt, the fog retired to the ſea; and in the morning 
of the 21ſt, about nine o'clock, we felt two ſhocks of 
an earthquake ſufficiently violent, but no more ſmoke 
was ſeen. I cannot ſay, whether the ſame pheno- 
mena preceded the earthquake of the 11th, becauſe I 


was not at the place, nor had I any-body there to 
make the obſervation. 


I went to examine the place, from whence I ſaw 


the ſmoke ariſe, but I did not ore from whence 
it could have ifued ; nor did I find any ſigns of fire 
near the place-: from whence 1 infer, either that the 
ſmoke exhaled from ſome eruption or volcano in 
the ſea, which the waters ſoon covered, or that, if it 
iſſued 1 5 ſome chaſm in the land, it cloſed afier- 
wards. I rather incline to the former opinion, be- 
cauſe it 1s natural, that the water ſhould retire from 
the place of the eruption: beſides, the ſea having 
riſen in ſome places, it is probable, that it fell in 
others; and indeed it has viſibly retired there, for 
you may walk on the dry ſhore now, where before 
you could not wade, And the ſecond conjecture 
may 
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may be true, as ſome chaſms on the 


dry land are 
now almoſt cloſed up, and others intirely ſo. 


Particular Obſervations. | 


In the afternoon of the 31ſt of October, I ob- 
ſerved, that the water of a fountain was greatly de- 
creaſed : on the morning of the iſt of November it 
ran very muddy, and after the earthquake it returned 
to its uſual ſtate, both in quantity and clearneſs. 
Some fountains, after the earthquake, ran muddy, 
ſome decreaſed, others increaſed, others were dried 
up; and one, that with the earthquake was dried 
up intirely, returned two days after to its uſual ſtate. 
In ſome places where there was no water, ſprings 
burſt forth, which continued to run. On the ſpot 
of Varge, and river of Macaas, at the time of the 
earthquake, many ſprings of water burſt forth, and 
ſome ſpouted to the height of 25 palms *, throw- 
ing up ſand of various colours, which remained on 
the ground. On the hills, numbers of rocks were 
ſplit, and there were ſeveral rents in the ground, 
but none confiderable. On the coaſt, pieces of rock 
fell, ſome of them very large, and in the ſea ſundry 
rocks were broken: the moſt noted are thoſe called 
by the failors Sarithoes, or Biturecras, of which 


one was only broken off at the ſummit, the other 
all to pieces. 


N. B. Between theſe rocks and the main, the coaſt- 
ing veſſels failed at low water; and now you may 


The Portugueſe palm is about nine inches. 
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go to them at low water, without wetting of your 
teet. From the rock called Pedra de Alvidrar 
(fituated where the ſmoke iſſued), a kind of pa- 
rapet was broke off, which iſſued from its foun- 
dation in the ſea, In a ſwamp or lake, which re- 
ceived a good deal of water in winter, and was 
not dry in ſummer, the earth roſe; for there is 
now ſcarcely the appearance of a hollow, which 
was before to the depth of fix or ſeven palms; 
it now remains even with the adjacent ground. In 
other places, by the change of the currents it ap- 
pears, that the earth was moved, fo that ſome 


ſpots are more elevated, others more depreſſed 
than before. 


In the afternoon of the 24th I was much appre- 
henſive, that the following days we ſhould have an- 
other great earthquake (from which it pleaſed God 
to preſerve us), for I obſerved the ſame prognoſtics 
as in the afternoon of the 31ſt of October; that is, 
the weather being pretty ſerene, the wind northerly, 
the fog came from the ſea towards the vallies, and 
the wind changing to the laſt, the fog retired to the 
ſea; however not ſo thick as that of the 31ſt of 
October. The ſea was ſoon 1n great agitation, and 
roaring. And I further obſerved, that the water of 
a fountain began to be diſturbed to ſuch a degree, 
that in the night it ran of a yellow clay colour; and 
from midnight to the morning of the 2 5th, I felt five 
ſhocks, one of which ſeemed to me as violent as that 
of the 11th of December. 

I was informed, that there was ſome bituminous 
matter, but could find none. Indeed I once picked 
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up a ſtone ſplit through the middle, whoſe edges 
ſeemed to me to have ſulphur lodged on them; but 
I was then in a hurry, and never could find the 
place where I had taken it up. 


Extract of LETTER VIII. 


To Tilman Henkel, Ei; Merchant in London, con- 

cerning the Earthquake at Oporto in Portugal, 
Nov. 1, 1756. Communicated by Mr. John Ellicot, 
F. R. S. | 


Read Nov. 27 HIS goes by Captain Richard 

1753" Knowler, and ſerves chiefly to 
acquaint you, that laſt Saturday, the 1ſt inſtant, we 
had ſuch a terrible earthquake here, that all of us 
were afraid of being ſwallowed up alive, tho”, thank 
God, it did but very httle damage ; and now, I hope, 
it is quite over. It began about half an hour paſt 
nine o'clock in the morning, juſt like thunder, or 
rather the rattling of a coach over ſtones ; and my 
own. houſe, as well as moſt other people's, during 
the firſt ſhock, which was a very terrible one in- 
deed, was juſt as if it was in a convulſion, which 
laſted, without exaggeration, at leaſt ſeven or eight 
minutes, and every thing ſhook and rattled in it all 
the while, exactly as if it was coming down, which 
frighted people ſo much, that a great many ran, with 


all their family, into the ſtreets, where I plainly faw 
the earth heave, with people walking upon it, juſt 
as If it was in labour, and as it really was, the like 
never known 1n this. country before. At fix o'clock. 
at 
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at night there was another great ſhock ; but that was 


ſoon over, and there were ſeveral inferior ones before, 


and the next day likewiſe ; but all laſt night, thank 


God, every thing was very quiet. What frighted 


people likewiſe very much, was the river, which roſe 
and fell ſurprifingly every quarter of an hour, for 
upwards of four hours at leaſt, four or five feet, and 
ſometimes more; and ſome ſaw the river in ſome 
places open, and throw out a vaſt deal of wind, 
which was very terrifying, as nobody could tell what 
would be the end of it. In ſhort, for my part, I 
muſt confeſs, I never was ſo much frightened in my 
life; and the deſcription I have given you of it, I 
can afſure you, is not near ſo ſhocking as the thing 
really was itſelf; and I pray God we may never have 
ſuch another. 


LETTER IX. 


Extract of Tuo Letters to Mr. Plummer, Mer- 

chant in London, from Oporto, concerning the 
Earthquake felt there. Communicated by Mr. John 
Ellicot, F. R. S. 


Novem. 1, 1755. 
Read Nov. 27, HIS morning, hetwixt nine and 
0033" ten o'clock, this city was alarmed 
with the terrible ſhock of an earthquake, which 
laſted violently the ſpace of five or fix minutes, but 


has done no further damage than the overturning . 


ſome pedeſtals from the tops of ſome churches, and 
cleaving the walls of ſome old houſes. While it 


laſted, the city was all in conſternation, and the ſhock 
H h h 2 Was 
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was perceived in the river, among the ſhipping, by a 
ſudden flux and reflux of the tide, but no damage. 


Pray God defend us, on our guard, in all his judg- 


ments, and avert them from us. 

The earthquake, violent as it was, I don't hear 
has done any very great damage: four or five boats 
were overſet by it on the bar, but no one drowned ; 
ſome veſſels were drove from the moorings, but re- 


ceived no hurt: ſeveral large ſtones were thrown 


from the tops of buildings, but without touching any- 
body; but ſome, through mere fear, have died: 
amongſt theſe is N. Webber, who was let blood 
about five, and went off in the night: others too 
received hurt by crouding out of churches, which 
were much thronged, it being a maſs-day. Had it 
happened in the night, inſtead of nine in the morn- 
ing, ſhort as the duration was, I fear the conſequence 
would have been very fatal; for even as it was, ſeve- 
ral people were for throwing themſelves from their 
windows, to get into the ſtreets, which they would un- 
doubtedly have done, if in the night; and in the hurry, 
even down ſtairs, many would have broke their 
limbs, and perhaps loſt their lives. So ſtrongly has 
the ſhock affected the minds of ſome, that they 


imagine fix or ſeven more have been felt ſince ; but, 


for my own part, I know of one only, and truſt in 


God I ſhall never experience the like, for it was 
really very terrible. 

I torgot to obſerve to you, that, during the time 
of the earthquake, and indeed preceding it, was 
heard a hollow dreadful noiſe, but I did not obſerve 
any diſagreeable ſmell, or alteration in the air, the 
ſky being as ſerene as uſual, and the after-part of the 
day without a breath of air, Extract 
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Extra of LETTER X. 
From Oporto, dated Novem. 1, 1755. 


Read Nov. 27, E have been greatly alarmed to- 

0735" day by an earthquake; the ſhock 
was ſo great that really it was terrible: we all ran 
into the ſtreet, the churches were alſo deſerted, and 
every. body ſeemed frightened out of their ſenſes, as 
if they thought the world was at an end! It be- 
gan about ten o'clock in the morning, and continued 
ten minutes; but, thank God, I do not hear of any 
conſiderable damages done; which, confidering the 
violent manner in which the houſes were ſhaken, and 
the continuance of it, is very providential. God 
grant it may have a proper effect on the minds of 
all. It was equally felt on the river, and, I am told, 
was rather more in Villa Nova, and in Gaya: and 
two Brazil ſhips, that had juſt got over the bar, were 
all at once forced into the harbour again, and very 
narrowly eſcaped being loſt. 


Extra f LETTER XI. 


From Oporto, by the Weſtern, Captain Knowler, dated 
Novem. 1, 1755. Communicated by Theodore 
Jacobſon, E/q; F. R. S. 


Read Nov. 27, Þ Was never ſo alarmed in my life, as 
1755. this morning, between nine and ten 
o'clock, when we were all at breakfaſt: the houſe. 
began. 
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began to tremble in ſuch a manner that we all ſtarted. 
I ran down-ſtairs, and, when I came into the ſtreet, 
I faw all the world running out of their houſes, and 
crying out, An carthquake. I made for the water, and 
in my way | thought the laſt day was come, by the 
the cries of the people, and the hurly- burly about 
the church door, where many had like to be loſt, 
endeavouring to get out: it laſted for about fix 
minutes, and in a quarter of an hour after, we had 
a ſecond, and in about an hour a third. Theſe two 
laſt were nothing equal to the firſt, and the water 
roſe and fell about four feet every minute for a con- 
ſiderable time, but now runs its natural courſe, and 
we begin to be ourſelves again. Several chimnies fell, 
and ſome towers, and a great many walls cracked in 
the city, but at a league diftance feveral houſes fell, 
and we fear we ſhall hear of a good deal more damage 
from, the country. This moment we have had an- 
other ſhock, and it is now fix in the evening. 


Extrat f LETTER XI. 


From Monſ. Muyſſon to Monſ. Bazin, concerning the 
Earthquake at Oporto, Nov. 1, 1755. Communi- 
cated by M. Maty, M. D. F. R. S. Tranſlated 
from the French. 


VE Oporto, Nov. 2, 1755. 
Read Nov. 27, Eſterday at nine in the morning we 
* felt here a terrible earthquake, 
which continued near ſix minutes, and, as you may 
imagine, threw us all into a great conſternation. 


Two other ſhocks were felt afterwards, but leſs vio- 
5 lent 
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lent than the firſt. The river ſwell'd confiderably, 
and two ſhips, which were at the bar, going out, 


were driven back into the port. 


Extract of LETTER XIII. 


From Madrid, to the Spaniſh Conſul, refiding in 


London. Tranſlated from the Spaniſh, Commu- 
nicated by Mr, John Ellicot, F. R. S. 


Madrid, Nov. 3, 1755. 
HE only motive of my writing 
is to give you an account of the 


Read Nov. 27, 
1755» 


terror and aſtoniſhment, with which we were ſeized 


at Madrid. On the day of All Saints, in the morn- 
ing about ten o'clock, and ſome few minutes more 
(five by two of my watches), there was very ſen- 
fibly felt a great earthquake: according to the com- 


mon opinion, it laſted five or fix minutes. Every 
body at firſt thought, that they were ſeized with a 


ſwimming in their heads ; and, afterwards, that the 


houſes, in which they were, were falling. The ſame 


happened in the churches, ſo that the people trod 


one another under foot in getting out ; and thoſe, 


who obſerved it in the towers, were very much. 


frightened, thinking, that they were tumbling to the 
ground. It was not felt by thoſe, who were in their 


coaches, and very little by thoſe, who walked on foot. 


No remarkable accident happened, excepting that 
two lads were killed by the falling of ſome pieces of 


a croſs, which was over the door of a church be- 
longing to a monaſtery. Every body is much 


frightened, and there are a great many indiſpoſed 
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by the fright. It was felt in moſt of the houſes, 
without receiving any remarkable damage, except- 
Ing the churches of St. Philip, St. Thomas, Portaceli, 
and towers of St. Trinity, and St. Millan, which will 
require to be examined by {ſkilful workmen. In 
the biſhop's chapel, in the pariſh of St Andrew, and 
in the new palace, although it was much felt, it did 
not the leaſt damage. It is faid, that it was felt more 
in the Eſcurial ; and, to increaſe their fright, a fire 
broke out at the ſame time, in the kitchen belonging 
to the body guards. Their Majeſties immediately 
gave orders to come to Madrid. They arrived, ac- 
companied by only one or two coaches, at Retiro, 
about eight at night, where they put up tents for that 
night, and in the morning went to Atocha, to a tent, 
where they ſtaid till noon. We are very anxious to 
know how far it extended itſelf. 


LETTER XIV. 


An 3 of the Earthquake at Cadiz, Novem. 1, 


1755, in a Letter from Mr. Benjamin Bewick, 


Merchant there, to Mr, y_ Paice, Merchant 
in London. 


Cadiz, Nov. 4, 1755. 


Read Dec. 18, T Shall remember this week a long time, 
1755. for that and ſomething of another 


nature, Jam going to relate, as you may not have ſo 
faithful a relation from the news- papers. 


The iſt inſtant, juſt before ten, the whole town 
was ſhook with a violent earthquake, which laſted, as 
far as I can gather from the curious, 'above three 


minutes 
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ground) waſhed backwards and forwards ſo as to 
make a great froth upon it. Every body ran out of 
the houſes and churches, in a terrible conſternation, 
but no damage was done, as all the buildings here 
are exceſſively ſtrong. We thought ourſelves very ſafe 
when this was paſt, and people recovered a little the 
fright. An hour after, looking out to ſea, we faw 


a wave coming at eight miles off, which was at leaſt 


fixty feet higher than common. Every body to 
tremble; the centinels left their poſts, and well they 
did. It came againſt the weſt part of the town, which 
is very rocky: the rocks abated a great deal of its 
force. At laſt it came upon the walls, and beat in 
the breaſt-work, and carried pieces of eight or ten 
tun weight, forty and fifty yards from the wall, and 
carried away the ſand and walls, but left the houſes 
ſtanding, ſo that only two or three perſons were 
drown'd. Every one now thought the town would 
be ſwallowed up; for although this was run off, yet 
with glaſſes we ſaw more coming. The people 
were in the utmoſt conſternation, and ran ſome one 
way, ſome another. The governor ordered the gates 
to be ſhut, that people might not go out of town, 
as the land was lower than the town; by which 
means he ſaved the lives of thouſands, who wanted 
to fly, they did not know where. When the wave 
was gone, ſome parts, that are deep at low water, 
were quite dry, for the water retired with the ſame 
violence it came with. Theſe waves came in this 
manner four or five times, but with leſs force each 
time; and about one the ſea grew more calm, but 
Vor. 49. 1 wn 


minutes and an half. To give you an idea of its 
(which are under- 
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motion. Every thing was 
the'mp J "The bay was full of barsels, 
boats, and timber; but no damage was dove to 


a | ery narrow :. upon 
this was 2 very ſtrong; cauſey, which the fea has 
waſhed away, as if it was nothin g that in ſome 
places you cannot ſay, here is the Sk It has al- 
moſt opened a communication between the ſea and 
the bay, which will be a great misfortune to the 
town,” as it will ſpoil the bay, now become a ſmall 
iſland. It is to be hoped- the governor will en- 
deavour to prevent that. There were about forty 
or fifty people drowned on the „ and à 
great many beaſts. Some of the towns about us 
have luffered a great deal more than we, by the fall- 
ing of houſes and towers, but we have not yet got 
an account of what damage has been done; and it 
is believed, by the courſe of the nake, that it 
did not go to Gibraltar. The whole day the wea- 
ther was extremely ſerene and pleaſant. Since the 
fea is come to itſelf, and nature ſeems to be: reco- 
vered from her convulſions. We had rain, and a 
freſh wind, ſo that it is hoped we ſhall have no more 
of theſe dreadful calamities, which are ſhocking to 
human nature. God grant it may be ſo. Theſe 
phenomena are very uncommon here. About 25 
years ago there was a ſmall ſhock of an earthquake, 
but not attended with theſe horrid riſings of the ſea. 
Should they be frequent, there would be no living 
here; the town would even be deſtroyed, and we 

| have 
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have no place to fly to, unleſ$,it-is aboard the ſhips, 
which are at a diſtance. Rang 
Adis: believe m — „ ban 123 
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. Benjamin Bewicke. 
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4 4 4 of tbe Barthquate. at Cadiz, in a Let. 
ter to the Spanith Ambaſſador. at the Hague, 4 
Des Antoni d Villoa, F. R. 4. om | 

Read Dee. 18, 


2 N the firſt of this month [Nt oper 
755. 0 ber] we had, here an earthquake, 
the violence of which was not inferior to that, which 
ſwallowed up Lima and Callao, in Peru, towards the 
end of October ,1746. It happened in very fine 
weather, at three minutes after nine in the morning, 
and continued five minutes, and conſequently near 
twice as long as that of Pera, the duration o Which 
was only darts Manes. If every thing was not de- 
firdyed here, it feeins particularly owing to the ſo- 
lidity of the buildings. The inhabitants had ſcarce | 
began to recover from theit᷑ firſt terror, when they 
ſaw themſelves plunged into new alarms. At ten 
minutes after eleven they law rolling towards the | 
city a tide of the ſea, which paſſed over the para- ä 
pet of ſixty feat above the ordinary level of the wa- 
ter. At thirty minutes after hs came a ſecond 
ride ; and theſe two ar by four others ot 
1.2919) 113 e 
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the ſamey kind, at eleven o'clock ' fifty minutes; 
twelve o'clock: thirty minutes; one o'clock ten mi- 
nutes; and one o'clock fifty minutes. The tides con- 
tinued, with ſome intervals, till the evening, but leſ- 
ſening. They have ruin'd 100 toiſes of the rampart 
part of which of three toiſes length, and of their 
intire thickneſs, were carried by the torrent above 
The ſhips were expoſed to eminent danger ; the 
greateſt part of them were driven .. but moſt 
of them fortunately were ſaved, ſome by veering their 
cables, others by ſecuring themſelves by new anchors; 
ſo that only one Swediſh ſhip and ſome boats were 
loſt. A great number of perſons periſhed on the 
cauſey, which leads to the iſle of Leſu, Seville has 
been greatly damaged. St. Lucar and Cheres have 
likewiſe ſuffered much; and Conel is faid to be 
intirely deſtroyed. ie 3 


n 
An Account of the Earthquakes, that happened in Bar- 
bary, incloſed in a Letter from General Fowke 

Governor of Gibraltar, to the Right 8 
Henry Fox, E/q; one of bis Majeſty's principal 
Secretaries of State: Communicated by the Right 
Honourable Philip Lord Viſcount Royſton, F. R. F. 


| Tetuan. v6 © : nl 

Read March . HE earthquake began the 1ſt of 
1756. November, at ten in the morn- 
ing, and laſted between ſeven and eight minutes; 
during which ſpace the ſhock was repeated three 


different 


1 4290 
different times, with ſucli violence, that-it- was: feared 
the — city would: fall down: but the only da- 
mage, that reſulted; wad the opening or parting of 
ſome of the walls of ſundry houſes. It was like- 
wiſe obſerved, that the Waters of the:rivef Chico, 
on the other ſide of the Pk and thoſe of a foun- 
tain, I very red. 


7 12 


| . Tangier. DW Ee” SP 7 
1 earthq juake began about the fame time, ks „ | 
laſted longer — at Tetuan; the trembling of the 
houſes, . Sc. was great, and a large pro- 
montory of an old building near the city gate, after 
three ſhocks, fell down to the ground, by which five 
ſhops were de moliſhed: the ſea came up to the very 
walls, a os never ſeen before, and went down 
directly with the ſame rapidity as it came up, as far 
as the place where the large veſſels anchor in the 
bay, leaving upon the mole. a great quantity of ſand 
and fiſh. . Theſe commotions of the ſea were re- 
peated eighteen times, and continued till fix in the 
evening, though not with ſuch violence as at the 
firſt time. The fountains were: dried up, fo that — | 


— "> — — CY r —-— — 
— * * ö . 


there was no water to be had till night: and as to 
the ſhore _ the waters came lr half a res. wet in- 


| SR: Ae. | | | | 
It W about the ſame time, but * ** 


was not great. At the coming up of the ſea ſeven 
Moors, who were out of the town walls, were 
drowned; and the waters came in through one of 


the city gates very far, The water came up with 
* 88 * ſuch 


3 | 


| P<g39 ] 

Mach an im ſity, that it lifted: apa naſſeb ir U the 

bay, which, at the water's — its cemer 

— 1FKgll4 own: with ſuch a upon the land, 

that it wal broke to piebenʒ and à boat was foond at 

the diſtanioe of two muſket-hon within land from 

the ſea. Lo Stof3 Lt * 19 9111 1 170 913 112 
Salle; SIE ; 1 800 * j 


There happened a very 2 eat damage, ſeveral 
houſes having fallen down. The waters came up with 
ſuch a rapidity,- that they came into the city, nd at 
their falling down, great quantities of fiſh were found 
in the ſtreets, and many per ſons vrere dtowned: two 
ferry-boats overſet in tlie fiber, and all the people 
on board were alſo drtowned: and a large number of 


camels, that wefe juſt ther going fot Morocco, werd 

n away by the waters.” nch 6 Hg” 
% JD 11 en iger Bale od Hi wen 
 odong viel. Fr. ' 938g 20 


Vaſt buißiderd of - houfty _ FRO e Om 
muy ople were buried under the runs. At the 
Seloges (a place where the Barbatians Ws? not fur 
f om Fez), à thbuntain broke pen. and atem 
iſſued out a red as blood. 


Mequinez. . | 

Vaſt number of houſes fell 3 nb a great 

many people of both ſexes were buried under their 

tuins; the convent of the Franciſcan friers fell down 
to the ground, but the friers e | 


"WM. 
* * 


Safe. : ba? 
Several houſes fell down, and the 1 came up as 
far as the great moſque, which is witliin the city, 


and at great diſtance from the ſea. 


. 


Morocco. 
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_ Morgee. 

9 By the olling down gf 6 great number of houſes 
many people loſt their lives; and, about eight leagues: 
from thig city; the eatth opened, and Hvallowed up 
a village, with all the, inhabitants (who were known 
by the name of the ſang gf. huſunba), to the num- 
ber of about 8 to 10,000 perſons, together ith their 
cattle of all ſorts, asuvamsls, horſes, hogned cattle, 
Ec. and oon after the; carth-was cloſed-ogain, in-the! 
ſame manner as it was before. G3F1 


— 0 
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On the 18th of November there happened an- 
other earthquake, which was more violent than the 
firſt,” and laſted till break of day the roth; during 
which tine great numbers of houſes fell down at 
Fez; many people of both ſexes were buried under 
their ruins; and as to Mequinez, there are but few 
houſes left ſtanding. The people killed Ay the falling 
of the houſes, befides the wounded, Fe pumberleſs ; 
and in the part of the town called the Jews habita- 
don, only dighi perſons were lcd... 


| 1 6 1 Sarjan Hills, b Ta -3*1 ad 
One of the ſaid hills was rent in two; one fide of 
which fell upon a large town, where there was the 
famous ſanctuary of their prophet, known by the 


name of Mulay Teris; and the other fide of the ſaid 


hill fell down upon another large town, and both 
towns and the inhabitants were all buried under the 
faid hij. F 
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An Account of the Earthquake in the land of M Ma- | 
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Tae. | 

This famous city was wholly ſwallowed up; no 
remains left. 
This laſt earth quake was likewiſe felt at Tetuan 
and Tangier, but — any other damage than 
that the fountains of Tangier were dried up for the 
ſpace of twenty-four hours. 

Theſe are the trueſt and freſheſt advices, that live 
been received at Gibraltar, to the uſt of January 


1756. 


LETTER XVII. 


eira, Nov. 1, 1755, in @ Letter from Dr. Th 
Herd, to bis Brother Dr. n Heberden, 
F. R. *. 


Read Jan. 8, n 1755. in the d 
175% | 1 N of Funchal, on the iſland of Ma- 
deira, at half an hour paſt nine o'clock in the morn- 
ing, was perceived a-ſhock of an carthquake. The 
firſt notice thereof was a rumbling noiſe in the air, 
like that of empty carriages paſſing haſtily over a 
ſtone pavement: immediately the floor 4 with 
a tremulous motion, vibrating very quickly; the 
windows rattled, and the whole houſe ſeemed to 
ſhake. The ſhock laſted a full minute; during which 
the vibrations, tho' continual, abated and increaſed 
twice very ſenſibly, in point of force (not unlike 
what I have obſerved in an echo from. the diſcharge 
of a fowling-picce, oppoſite to a range of 1 — 
whence 
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whence the ſound has reverberated with reciprocal 
intenſions and remiſſions). The increaſe, after the 
firſt remiſſion of the ſhock, was the moſt intenſe ; 
the door of the room I was in vibrating to and fro 
very remarkably then, which it had not done be- 
fore; neither did it afterwards in the ſecond increaſe. 
The noiſe in the air, which had preceded the 
ſhock, continued to accompany it; and laſted ſome 
ſeconds after the motion of the earth had intirely 
ceaſed ; dying away like a peal of diſtant thunder 
rolling through the air. The direction of the ſhock 
ſeemed to be from eaſt to welt. 
About an hour and half after the ſhock had ceaſed, 
the ſea, which was quite calm (it being a fine day, 
and no wind ſtirring) was obſerved to retire ſud- 
denly ſome paces, and, arifing with a great ſwell, 
without the leaſt noiſe, as ſuddenly advancing, over- 
flowed the ſhore, and entered into the city. It aroſe 
full fifteen feet perpendicular above high water mark, 
although the tide, which ebbs and flows here ſeven 
feet, was then at half ebb. The water immediately 
receded again, and, after having fluctuated four or 
five times between high water and low water mark, 
the undulations continually decreaſing (not unlike 
the vibrations of a pendulum) it ſubſided, and the 
ſea remained calm as before this phænomenon had 
appeared. Tee ee e 
The ſeaſon of the year has been more than ordi- 
narily dry; the rains, which generally begin to fall 
the beginning of October, not having ſet in as yet 
(Nov. 10). The weather for ſome weeks preceding 
the earthquake has been very fine and clear, but the 
day previous thereto (October 31), was very remark- 
Vor. 49. ably 
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ably fair and ſerene, as was the former part of the 
day on which it happened: but the afternoon was 

very dull and dark, the ſky being intirely overcaſt 
1H with — black clouds; the ſubſequent day we 
11 very 

14 The greateſt height of the thermometer the * 
. | laſt days in October, and on the firſt of November, 
10 (the day of the earthquake) was — 609 


WR November the ſecond it roſe to — 571 

T8 The barometer had been ier 2 8 
1 8 29 28 
1 N —— the ſecond it roſe to — 1 


n 
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In the northern part of this iſland the inundation 
has been more violent, the ſea there retiring at firſt 
above a hundred paces, . ſuddenly returning, over- 
flowed the ſhore, deſtroying or damaging ſeveral 
houſes and cottages, forcing open doors, and break- 
ing down the walls of ſeveral ſtores os magazines, 
and carrying away in its receſs a conſiderable quantity 
of grain, &c. Above two hundred pipes of wine are 
14/8 computa; to be loſt on this occaſion ; great quanti- 
. ties of fiſ were left on the ſhore, and in the ſtreets 
„ of the village of Machico. All this has been the 
effect of one ſole undulation of the ſea, it never 
flowing afterward ſo high as high water mark ; al- 
though it cqntinued fluctuating much longer there, 
before it ſubſided, than here at Funchal, as the fluc- 
tuation and ſwell was much greater here than it had 
been farther to the weſtward, where in ſome places it 


has been hardly, if at all, perceptible. 
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LETTER XVII. 
Another Account of | the ſame Earthquake at Madeira, 
in @ Letter from Mr. Charles Chambers to his 
Father, in London, dated at Madeira, Novem. 1, 
175 . Communicated by Lewis Cruſius, D. D. 
F. R. &. r 


Nov. 1, 1755. $8 minutes paſt 9 in the morning. 
Read Jan. 8, HIS moment happened an earth- 
1756. . | 

quake, which laſted more than a 
minute (I believe near two): though of ſo long a 
duration, I do not think it ſo terrible as that in 1748, 
poſſibly owing to the preſent being in the day-time 
but, I aſſure you, it ſhook every thing about me very 
effectually. wy Y 


P. S. Three quarters paſt eleven; there is a cir- 
cumſtance attends, or rather follows, the earth- 
quake, which is very ſurpriſing, and, I confeſs, 
ſhocks me more than the thing itſelf, which is, 
the ſea all on a ſudden riſes as 5 it were the 
main body of it, and in many parts runs quite to 
the wall, and at the prattick houſe, in at the 
gate. I fay, as though it were the main body, 
as there is no more ſwell at other times, than in 
the midſt of ſummer, with a light eaſterly breeze, 
and ſuch as has blown all day. I was juſt called 
on to obſerve this, and thought proper to mention, 
it. God, of his infinite mercy, preſerve us from 

all diſaſters. | 

November 3. Thank God we have had no return of 
the earthquake, nor was the riſing of the ſea at- 
EK 32 | tended 
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tended with any bad conſequences in our part of 
the iſland ; though we hear, that at Mechico and 
Porto da Cruz it did conſiderable damage: from 
the latter of which places it carried off near 200 
pipes of wine, and ſeveral caldeoras [ſtills for di- 
ſtilling brandy], and when the ſea recoiled, it was 
ſo far from its uſual limits, as to diſcover the foun- 
dation of rocks, that never before had been ſeen, 
. and which lay as far diftant from the ſhore as our 
Ilheo “. | | 


N. B. The port, where all the buſineſs is done, is 
called Funchal, and lies in the ſouth part of 
the iſland. Mechico is a bay, with a village 
four leagues to the eaſtward. Porto da Cruz is 
the north-caſtermoſt part of the iſland, about 
fix leagues diſtant from Funchal. The diſtance 
referred to from the ſhore to the Hheo, ſome 
thing more than 200 yards. 


LETTER M. 


An Account of the late Earthquakes of Novem. 1, 
aud 9, 1755, as felt at Neufchitel in Swiſſerland, 
in a Letter from Monſ. De Vautravers, F. R. S 
ta Thomas Birch, D. D. Secr.. R. S. 


Neufchatel, Decem. 13, 1755. 
Read Jan. 22, FFAHE dreadful earthquake of the iſt 
1759 of November laſt has been per- 
ceived even in this country, though very faintly. . It 
turned ſome of our rivers on a ſudden muddy, with- 


A rock wherecu a caſtle is built. 
out 
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out an 
the height of near two feet above its natural level, 
for the. ſpace of a few hours. Some time before 
nine, three weeks after the earthquake, we had con- 
tinual rains and ſtorms, generally from north-weſt, 
the air very mild, which is not uſual at this ſeaſon 
amongſt us. 

The 9th of this month we felt a much more ſe- 
| vere ſhock of an earthquake. It happened a little 
before three o'clock in the afternoon, with a vibra- 
tory motion from weſt to eaſt; another from eaſt to 
weſt, and a third from weſt to eaft again. The 
ſtove in our ſervants room was thereby ſplit in ſeveral 
places. Some chimnies fell in at Cudrefin ; the bell 
in the tower at Morat rung two ſtrokes; but no 
other misfortune has happened, which 1 have hither- 
to heard of. The ſhock was ſeverer in lofty places 
than it was in low grounds. The lake of Morat, 
immediately after the earthquake, ſunk three inches, 
and remains ſtill in the ſame depreſſion. The fame 
earthquake was felt the ſame day, at the ſame hour, 
at Bafil, Berne, Fribourg, Geneva, and all over Swiſ- 
ſerland; as likewiſe at Befangon in France. Whe- 
ther it extended itſelf any farther is not yet known. 
This kind of phænomenon being unuſual in this 
country, and its dangerous effects having been newly 
heard of from Portugal and Spain, all our inhabit- 
ants were much alarmed, and apprehenfive of ſome 
other great misfortune in other countries. 

Immediately after the earthquake, from froſty 
weather, we had ever fince a damp and mild air, 
great fogs, and to-day plenty of ſnow. It has been 
obſerved, that theſe three years ſucceſſively the inha- 


bitants 


rain, and ſwelled our lake of Neufchitel to 
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bitants of Swiſſerland have ſuffered great droughts in 
the ſummer-ſeaſons, ſo as to dry up ſeveral ſprings 
and rivulets, which were never known in any man's 
memory to have been dried up. 


Extrat of LETTER XX. 


An Account of the Earthquake felt at Geneva, No- 
vem. 9, 1755, in @ Letter from Manſ. Trembley, 
Profeſſor of Mathematics there, to hit Brother Mr. 


Ab Trembley, F. R. S. Tranſlated from 
the French. 

Geneva, Decem. 16, 1755. 

* an. 8, Y Cannot tell whether. the earthquake of 


November 1, was felt here. It was 
felt at Lyons. It is faid, that the waters retired for 
ſome moments at the end of the lake of Geneva; 
and that a motion was obſerved in thoſe of the lake 
of Zurich. 

On the 9th of this month, a little before half an 
hour after two in the afternoon, in very fine and 
very calm weather, there was felt here in all the 
houſes in general a very great ſhock of an earth- 
quake; but it did no damage. The motion was 
icularly remarked in looking-glaſſes and windows. 
Thoſe, who were fitting, perceived, that their chairs 
ſhook ; and many thought, that they were going to 
fall. The fick felt the motion in their beds. The 
bells in the rooms of ſeveral houſes rang. The bell 
of the clock in the tower of the iſle of Rhone rung 
ſeveral times. The motion was felt even on the ground 
floor of houſes, I was then walking upon the 
; Treille, 
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Treille *, and felt nothing. People are not abſolutely 
agreed concerning the direction of the motion. The 
greateſt part of them repreſent it to have been from 
north to ſouth, as it was in the preceding earthquake 
felt here in March 17 53, about two in the afternoon, 
in very fine weather likewiſe ; but it was not near fo 
generally felt as this laſt. This of the gth of De- 
cember was felt at Nion, Morges, Lauſanne, Berne, 
Zurich, and perhaps more ſtrongly than here. 
An acquaintance of mine, who was then in the 

country, at half a league diſtance from this city, ſaw 
his garden-wall make three vibrations, and he was 
ſeized himſelf with a ſwimming in the head. 

Three ſhocks were in fact felt within the ſpace of 
about a minute. During the firſt a noiſe was heard 
like that of a cart paſſing over a pavement. 


LETTER XIII. 


An Account of the Earthquake felt at Boſton in 
New-England, Novem. 18, 1755. Communicated 
by John Hyde, E/q; F. R. S. 


| Boſton, Novem. 24, 1755. 
Read March11, Ovember 18, 1755, being Tueſday, 
Tee about half an hour paſt four in 
the morning, I was awaked by the ſhaking of my 
bed, and of the houſe; the cauſe whereof I imme- 


diately concluded could be nothing but an earth- 


quake, having experienced one before. The trem- 


A pretty high terrace. : 


_ FT 
bling (for as yet it was ſcarce more) increaſing, I 
ſoon got out of bed, and went towards the window 
on the other fide of the chamber, to obſerve, if there 
was any thing unuſual in the appearance of the ſky, 
or heavens. By the time I had got about half way 
acroſs the room, which might be fix or ſeven ſeconds 
from my firſt awaking, the ſhaking was a little abated ; 
ſo that I imagined the height of the ſhock was paſt. 
But this thought no ſooner came into my mind, than 
I found how much I was miſtaken; for inſtanta- 
neouſly the ſhock came on with redoubled violence, 
and loud noiſe: the windows, doors, chairs, &. 
being prodigiouſly agitated ; and indeed the whole 
houſe rocking and cracking to ſuch a degree, that 
I concluded it mu ſoon fall, or be racked to pieces, 
unleſs perhaps it ſhould be ſwallowed up intire. 
Having firſt juſt looked out at the window, I haſten- 
ed down ſtairs, unbolted and opened the door, with 
an intention to go into the ſtreet, thinking, though 
without reaſon, almoſt every place freer from danger 
than that where I was : but, upon opening the door, 
I found the ſhock-was ſomething abated, and having 
looked out at the door a moment or two, returned to 
my chamber, and opened a window, at which I ſtood 
for the ſpace of five or ſix ſeconds; the ſhaking and 
the noiſe were by this time much leſſened, and till 
kept decreaſing, as though all would very ſoon be- 
come ſtill and quiet. However, there was after this 
a little repetition both of the trembling and the noiſe, 
though no ways to be compared to what had been 
before. I then went to the other fide of the chamber 
for my watch, returning with it to the window, in 
order to obſerve the time, which I did ſeven or eight 


ſeconds 


A 
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then thirty- one minutes after four. People, I per- 
ceive, differ widely reſpecting the 
tion of the uake, from the firſt apparent ſym- 
ptoms of it, till it was intirely over, ſome ſup 


five, and others ſcarce more than one. According 
to the Leſt computation I am able to make, which 
is from what I did during the continuance of it, re- 


moving from. one place to another, as related above,, 


I think it could be but little more, and certainly not 
much leſs, than two minutes. There was another 
ſhock about an hour and ten minutes afterwards, 
which, though. ſmall in compariſon to the former, 
was yet univerſally perceived by thoſe who were 
awake. The viſible effects of the e are 
very conſiderable in the town; to be ſure much more 
conſiderable than thoſe of any other earthquake, 
which has been known in it. Many chimnies, I 
conjecture (from obſervation) not much leſs than an 
hundred, are levelled with the roofs of the houſes : 
many more, I imagine not fewer than 12 or 1500 
are ſhattered, and thrown down in part; ſo that in 
ſome places, eſpecially on. the low looſe ground, 
made by encroachments on the harbour, the ſtreets 
are almoſt covered with the bricks that have fallen. 
Some chimnies, though not thrown down, are: 
diſlocated, or broken ſeveral feet from the top, and. 
partly turn d round, as upon a ſwivel ;. ſome are 
ſhoved on one fide horizontally,, jutting over, and: 
Juſt nodding to their fall: the gable ends of ſeve al. 
brick buildings, perhaps of twelve or fifteen, are. 
thrown down, and the roofs of ſome houſes are 

Vor. 49. L 11 quite 


before the ſhock was intirely over, it being 


le dura-- 


it to have been fix or ſeven minutes, ſome four or 
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quite broken in by the fall of the chimnies : ſome 
ꝓumps ſuddenly dried up; the convulſions of the 
earth having choaked the ſprings that ſupplied them, 
or altered their courſe. Many clocks were alſo 
ſtopped by being ſo violently agitated. 

Theſe are the moſt conſiderable effects of the 
earthquake, which have fallen under my obſervation ; 
for the ſhaking of pewter, &c. from the ſhelves ſeems 
hardly worth mentioning after them. 

| It is faid earthquakes are ufually preceded and fol- 
lowed by a great noiſe, which ſeveral ſay they heard 
with this; but myſelf did not perceive any noiſe in 
this inſtance, which I could take to be diſtinct from 
the concuſſion and rattling of the things upon the 
ſurface of the earth, added to the roaring of the ſea, 
which roaring had been ſomething greater than is 
uſual for ſeveral days before. 8 
Some perſons likewiſe ſpeak of obſerving a glim- 
mering light at the beginning of the ſhock, which 
laſted for ſome time. But I have no remembrance 
of this, though I obſerved with care, and now en- 
deavour to recolle& whatever was remarkable re- 
ſpecting a phenomenon ſo unuſual in this part of 
the world, and ſo juſtly terrible in all. 
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LETTER XXI. 

An Account of the Earthquake felt in New York, 
_ Novem. 18, 1755, in a Letter from Cadwallader 
Colden, E/q; t Mr. Peter Collinſon, F. R. S. 


| Decem, 9, 1755, 
N the 18th of laſt November, a few 
minutes paſt four in the morning, 


Rend Mar, 18, 
1750. 


felt the bed under me, and the houſe, ſhaking, in 
ſuch a manner as to alarm me greatly. I plainly 
heard the noiſe like that of carts on pavements, go- 
ing to the eaſtward, with now and then a noife like 
the exploſion of a great gun at a diſtance. | It was 


felt about four a clock at Philadelphia, and half af- 


ter four at Boſton, and was more violent to the eaft- 
ward than the weſtward; and there was an eruption 
at a place called Scituate, about twenty or thirty 
miles to the ſouthward of Boſton. 
We have had the drieſt ſummer and autumn that 
ever was known: for ſome days before the earth- 
quake, though the ſky was perfectly calm and ſe- 
rene, the air was ſo light, that the ſmoke of the town 
by falling down was offenſive to our eyes, as we 
walked the ſtreets ; and my watch, for ſome time he- 
fore it, went unuſually flow. 

In the laſt remarkable earthquake, which happen- 
ed about ſeventeen years ago, and nearly at the 
ſame time of year, the weather preceding it was 
much the ſame as now, attended with the falling of 
the ſmoke in the town. 
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I was awaked with the ſhock of an earthquake, 1 
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LETTER XXII. 
An Account of the Earthquake felt in Penſ "EY 


Novem. 18, 1755, ina Letter to Mr. Peter Col- 
linſon, F. R. S. dated at Philadelphia, — | 


755. 


Read Mar. 18, BOUT four of the clock the 18th 
ey" of November laſt, this province 
was pretty generally alarmed with the ſhock of an 
earthquake, which occaſioned great conſternation, 
but I do not hear of any damage that enfued, unleſs 
the breaking ſome China-ware and glaſſes. I heard 
no noiſe like that of a ruſhing wind, which was 
heard in many places; but felt a gentle ſhaking of 
my bed, in ſuch a manner as convinced me what it 
was, which continued to increaſe, and the windows 
by the increaſing trepidation of the earth began to 
rattle ; ſome China on a cheſt of drawers were moved 
pretty much. As I conjectured, it gradually 8 
for one minute, to ſuch a degree as to open my 


ber door, by drawing the bolt of the lock out t of 
the ſtaple. 

Some people think they felt its continuance five or 
fix minutes, but I think it did not exceed two, nor 
was it leſs. I felt the ſhock of the two earthquakes 
in England; but they were little in compariſon to 
this. IE | | 


END of PaxrT I. 
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